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Eberhardt’s Improved Automatic Gear 
Cutter. 


We present upon this page, and on page 2, 
engravings of this machine, which is built by 
Gould & Eberhardt, Newark, N. J. 
lustrating the machine as made at the time of 
our issue of March 31, 1883, it has been by 
no means thought ‘‘ good enough” by the 
inventors, but such changes and alterations 
as have shown themselves to be of merit, 
have been adopted, which have led to im- 
provements in the whole general construction. 

The main frame being one casting, is very 
stiff, with the metal well distributed where | 
most needed, to withstand the severe strains 
in cutting wheels of large diameter and coarse 
pitches. Upon the horizontal ways, which 
are accurately scraped, fits a slide, upon | 
which works the cutter slide. The 
slide is worked horizontally by means of a 
screw, which is especially useful when cutting 
bevel gears having long hubs cast on them, 
as the whole working slide can be brought 
out to the face of the gear. 
and all other working slides, have been en- | 
larged in length and wearing surface. | 

The mechanism for operating the cutter | 
slide is of an entirely different construction | 
from the one formerly employed, and affords | 
more wearing surface to the parts, and works | 
to better advantage. Through this arrange- | 
ment an unlimited variation of speed can be 
obtained for feeding the cutter through the | 
various metals, viz.: steel, wrought iron, 
cast-iron and brass. It is also essential that | 
there should be variable feeds adapted to 


Since il- 


lower 


The cutter slide, 


these principal metals, both as to economy 
in cost of production and the duration of the | 
milling cutter, which in most instances is 
valuable. This is accomplished by using any 
one or combination of the forty-eight regu- 
lar change wheels, which produces a feed not 
dependent entirely on the friction of belts, 
etc., when cutting coarse pitches. 

The construction of the cutter arbor bear- 
ing is such that the greatest firmness and 
wearing capacity are obtained when cutting, 
as well as the convenient and exact adjustment 
laterally of the arbor, to suit various thick- 
nesses of cutters. 

The bearing, which is square in shape, and 
adjusted by means of rack and pinion, is in 
halves and scraped 
arbor. A self-oiling arrangement, whereby 
the entire length of arbor is kept continu- 
ously oiled, is also attached. The 
arbor is strongly geared. ‘The cutter slide is 
elevated to the various angles of degrees, by 


a perfect bearing to 


cutter 


a worm quadrant. ‘The various degrees are 
accurately given on the opposite quadrant. 

The sliding head is large in all its propor- 
tions, working in accurately fitted ways its 
entire length. 

The barrel on a 60 
ter, the spindle or mandrel being 2,5, ' diame- 
ter. The head is adjustable vertically by 
means of a screw, to the ;,\j5 part of an 
inch. 

In all machines of this nature the accuracy 


machine is 44° diame- 


with which a blank is spaced is dependent 
entirely upon the worm wheel (provided all 
other parts are perfect) which in some in- 
stances is overlooked and the wheel made too 
small in diameter in proportion to the range 
of wheels to be cut. 
This has been in a measure remedied on 
the large machines, where inaccuracies are 
most appreciable, by materially increasing the 
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diameter; this, together with constructing 
the wheel in two sections securely bolted 
together, insures a true dividing wheel, 
whereby the most deceptive inaccuracies are 
detected. 

An iron casing protects the wheel from 
dirt and foreign particles, which are apt to 
lodge in the teeth when unprotected. 

The worm shaft is of steel; the bearings 
are adjustable for compensating any lost 
motion which might take place, or the worm 
may be withdrawn from the dividing wheel 
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different metals and pitches to be cut. It is 
calculated for those 
machine for spur gears from 18 


desiring an accurate 
down to 0, 
and to cut from 6 diametral pitch down to 
the finest. 
vided as a receptacle for change wheels and 
cutters. 


The column is hollow and pro- 


<> 
The receipt of numerous communications 
asking as to the relative cost of petroleum 
and coal for steam-making leads us to say once 
again that there is no evidence that oil will 


EBERHARDT’s IMPROVED AUTOMATIC GEAR CUTTER. 


entirely, which is desirable for testing large 
wheels. 

The lock shaft always makes one revolu- 
tion; the proper spacing is accomplished 
through the change wheels. The 
wheel is held locked for the cutting of each 


worm.- 


tooth, and where properly set mistakes can- 
not occur. 

All slides and adjustments are graduated. 
These machines are made in five sizes ranging 
with a capacity of cutting from 25” to 84” in 
diameter, and will perform equally as well at 
their greatest capacity on coarse pitches as on 
smaller diameters and the finest pitches. 

The engraving on page 2 represents the 
new 18’ automatic gear cutter for cutting 
spur gears. It has worm dividing wheel in 
two sections, same as the larger machines; a 
quick adjustable dial feed, very quick return 
of slide, ete. 

Cone on machine and countershaft enables 


operator to get desired speed of cutter for 





not cost nearly twice as much as coal in and 
near coal-producing districts. It is only 
when coal has to be carried long distances 
that oil can be economically substituted for 
ordinary steam-making purposes. 
_ a = 

Many a machine is ruined in reputation by 
being placed in the hands of incompetent 
users. The following from a book published 
by well-known manufacturers expresses more 
truth than is usually found in the same num- 
ber of lines: We do not particularize ;_ it 
is unnecessary: ‘‘ If the reader has carefully 
followed the construction of the machine up 
to this point he may see little else, if any- 
thing, to be done towards securing a long- 
lived machine, yet our part as builders se- 
The 
half must be attended to by the user of the 


cures but one-half this object. other 


machine. However well a machine may be 


constructed, if it is not properly cared for it 


will soon become unreliable, if not worthless.” | 
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Mixture for Rolls. 


By S. BoLuanpn. 





The question is often asked by foundry- 
‘* What is the 
and again, ‘*‘ Why cannot we have a ‘ regular’ 


men best mixture for rolls ?” 
set of mixtures, gotten up by some one who 
has had large experience in this class of 
work?” Go where you will, you are met by 
these enquiries, and (strange as it may seem) 
no answer comes, at least none that is intel- 
ligible to the average moulder. have 


tried to give what purported to be the right 


Some 


mixture, made up of so much of ‘ this,” to 
so much of ‘‘that,’” supplementing the 
formula by saying that good rolls were made 
at such a place by the mixtures given. 
Again, you go into shops where they make a 
specialty of rolls, and ask for their mixtures, 
and naturally, they shake their heads, and 
express by the look they give, as well as they 
could by a multitude of words, ‘t Not much.” 
Now this is very discouraging to the seeker 
for information, and yet it is not wondered at 
when we take into consideration the amount 
of labor and study which has been devoted to 
the subject, by those engaged in the business, 
and it is not too much to say that even the 
best informed on the subject are very far 
from perfection, inasmuch as they are con- 
stantly called upon to change their mixtures 
on account of the variations in the different 
shipments of iron. To attempt to give a 
formula for universal adoption by saying, 
‘*So much of No. 2 to so much of No. 5, and 
so on,’ is sheer nonsense, for the simple 
reason that when you receive a consignment 
from the furnace which was ordered 
to be No, 4, you will find that no less than 
three or four grades of iron have been ship- 


of iron 


peed to you, making it utterly impossible to 
follow any prescription, based on the number 
of the iron alone. ‘The trouble can be over- 
come after this manner : 

After first settling.in your own mind what 
particular grade shall be called No. 1 and No. 
6, with their intermediate numbers according 
to grade, you may then make from your own 
experience mixtures that will be intelligible to 
yourself, but would be useless to any one 
unacquainted with your methods of number- 
But this is not all that enters into the 
successful making of rolls, or anything else 


ing. 


If it were at 
all times profitable and convenient to use 


that requires special mixtures 


new iron, the business might soon be learned 
by adopting the method suggested above. 

All foundrymen of experience are aware 
that large quantities of scraps (from broken 
rolls and other castings made from charcoal 
|iron) accumulate and must be worked up, 
and it is right here that the skill and judg- 
ment of the mixer is put to the test, and I 
know of nothing which demonstrates the im- 
practibility of making a set of standard mix- 
tures more than the fact that whilst some 
of the scrap may be open grained and very 
soft, other specimens will be perfectly white 
and brittle as glass, and yet some of our ex- 
perts insist on their mixtures being correct, 
which tell you to put in a certain proportion 
of scrap. Again, it is commonamongst mould- 
ers to say when a roll turns out too soft, or 
the opposite, ‘‘ Oh, there ought to have been 
a little 
or a little less ‘‘ car wheel,” as the case might 


more ‘ car wheel’ in that mixture ;” 


be; as if car wheels were a something on 
| 4 


which the greatest reliance could be placed, 








2 


for being always one thing in point of density 
A little 
points will at once dispel this illusion, for 


or hardness. observation on these 
whilst some wheels may be chilled almost 1” 
deep ; hardly 
touched with chill, and the iron all through 
as soft as lead almost. 

Again 1 would call the attention to this 
fact, that full reliance cannot be placed on 
the productions of our best firms in this line 


others again will be found 


of business. I have seen four rolls all of the 
same dimensions, which came from a leading 
firm, no two of which were alike in density. 
One was almost condemned for being too 
hard; the softest being as much in fault the 
opposite way. I mention this to show that 
however much may have been accomplished 
in the way of mixturés, much still remains 
for the judgment of the mixer; for, as is 
well known, a judicious selection of scrap in 
large quantities will always produce the finest 
casting, and, if possible, new iron should 
never be used exclusively. Many may think 
that it would be easy to mix sufficient very 
hard grade new iron to neutralize a very soft 
one. This plan will never succeed. ‘The re- 
sult of such a mixture is always a pronounced 
mottle, large and unsightly, the white and 
dark patches seem united. 
Such rolls last but a very short time for, as 
soon as they are put to use, the soft parts 
crumble out, leaving the roll perfectly honey- 
This proves the necessity of using 


never to have 


combed. 
iron in the mixture not too far apart in their 
nature and degree of density, and of choos- 
ing such grades as are the nearest to the 
mixture required. A good plan is to melt 
together your very hard and soft scrap, and 
run down into good sized pigs, say 6” or 8 
square. ‘The reason for this is that where 
small pigs are made for charcoal scrap, the 


” 


result is ‘‘ white iron,” which as a rule you 
do not want. All overflows from casts should 
be run in like manner and covered over as 
soon By adopting this method a 
great saving is effected. 

I shall now proceed to give a few mixtures 
for different sized rolls, and to make them 
intelligible to the reader it will be necessary 
to inform him what is meant by Nos. 3, 4 and 
5, as the case may be. ‘These several num- 
bers represent the grades ag arranged for my 


as run. 


own convenience in mixing. 

For instance, No. 3 means a close, even- 
grained, clear, bright iron, entirely free from 
the slightest trace of chill. This iron if of a 
good brand will be hard to break, and when 
broken will show a clean fracture straight 
across the pig. (I would here call the readers 
attention to the fact that Salisbury charcoal 
iron forms the basis of these mixtures, being, 
in my opinion, the best iron for rolls.) By 
No. 4I mean an iron very similar to the No. 
3 in the center of the pig, but about an inch 
from the edge all round it assumes a darker 
hue of a blueish cast, and much closer in 
grain with a tendency to chill at all the corners. 
This iron will be still tougher than No. 3, 
By 
No. 51I mean an iron having the center of 
round the No. 


but must have no trace of mottle in it. 


pig the same grain asthe 1 
4 pig, the rest being mottled and having its 
surface chilled to the depth of {’ or}. By 
a faithful adherence to the descriptions of 
the numbers it will be easy to arrange the 
following mixtures, all of which I consider 
‘*standard,’”’ having used them myself with 
unvarying success. ‘They are the result ofa 
patient study of the subject aided by an ex- 
tensive series of experimentary practice. As 
will be seen I give more than one mixture 
for the same sized roll, which enables the 
mixer to regulate his mixture according to the 
iron he may have by him. It will also be 


observed that I describe the nature of the 
scrap used as well as the car wheels; these 
are important items and must be carefully 
noted ; as, for instance, by ‘‘ low” car wheel, I 
mean such as have not more than }' chill on 
the face; by ‘‘medium” car wheel about $’, 


I mean such 


’ 


and by ‘ high,” wheels as are 
chilled from 8 to 2 


tinguish by grades in a similar manner, and 


The scrap I also dis- 


as scrap is made up of a miscellaneous lot of 
old iron, such as pieces of rolls, necks, etc., 
also such scrap as is made in the foundry, in- 
cluding all grades of hardness, it becomes 
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made of such, assorting and grading it as di- 
By ‘‘low” scrap, I mean such as 
** Medium ”’ 


rected. 
shows neither chill nor mottle. 
is intended for all scrap which is mottled, 
but only slightly chilled, whilst ‘‘high” 
means that which is deeply mottled with con- 
siderable chill. By noting carefully these 
particulars, the table of mixtures given below 
will be intelligible : 
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For 10” and | 
12” rolls, 
with 5” | i 
and 6’! | | | 
HEGKA:..... bs cee lbOWe) cat lOOU ewse lie caleess | 
Another. ..| 500 600, 150)..../....).... 425 
ror 15°" | | } 
rolls, with | 
10" necks.; 160, 940,....|... 900 aS] eh eee 
Another,..|....|1850.... PSY ie éesetesced GU}... 
For 20°" | | | 
rolls, with | 
11” necks.|.... L100 ois | SOO ce] iiss oad ea Pew ae a 
For 22" | | | 
rolls, with! | | | 
17” necks. 620) 165)..--| SOO)... feces | 415].... 
Por. 25°" | } 
rolls, with | 
11’’ necks. !.. 600 200) 300).... 


| 
: weae 300, 300) 300 
300 1100 100, 100} 200) 200...../....]... 
' | ' 


Another... 
These mixtures are 80 many pounds to the 
ton of 2,000 lbs., and may be modified to suit 
circumstances, as, for instance, scrap may be 
substituted for wheel of the same grade, or 
vice versa. 
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Institute by Mr. Turner, demonstrator of 
chemistry, Mason College : 

‘‘The most important feature in this paper 
was the announcement that it was possible, 
without any extra expense, to impart to all 
cast-iron a tensile strength of at least fifteen 
tons per square inch, or nearly double that 
on which it is now safe to reckon. In order 
to do this, it is only necessary to have suffi- 
cient silicon in the metal. The author’s own 
experiments were made with iron of more 
than usual purity, specially prepared by heat- 
ing South Staffordshire wrought iron in cruci- 
bles with charcoal. The product was then 
mixed with various amounts of silicon pig, 
and the resulting metal examined chemically 
and mechanically. The materials employed 
had the following composition : 


Total 
Carbon 


Descrip- P da 
- ty Ss » 
ton. Graphite. | Si. P. 


Original 
cast-iron.. 
Silicon pig. 





1.98 
1.8) 


0.38 
1.12 


0.19 0.32:0.14'0.05 
9.80 0.21 950.04 


The total carbon was purposely kept as 
nearly as possible constant at 2 per cent., so 
as to obviate any uncertainty due to varia- 
tions in that element. The only element other 
than silicon which varied to any considerable 
extent was manganese; but in this case the 
alterations were rather less than one-fifth of 
the variations in silicon, and would not appear 
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GEAR CUTTER. 


The Constituents of Cast-Iron. 





We take the following abstract of a paper 
on the above subject from the Hngineer. The 
paper was presented to the Iron and Steel 


Relative density at 
20° C 
(Water at 20° = 1.) 


Tensile 


hardness. 

















imperative that the closest scrutiny should be 





to have introduced an appreciable error. In 


—See page 1. 
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his earlier experiments to be of considerabl: 
interest. There is also given the calculated 
transverse strength, which is of importance 
in connecting together tensile and crushing 
strength. The tensile and crushing tests 
were performed by Professor A. B. W. Ken- 
nedy, of University College, London, while 
he was indebted to Mr. J. P. Walton for 
assistance in the analytical part of the work. 
The crushing strength also shows a very 
considerable uniformity, the only exception 
being the 2.5 per cent. specimen, which is 
probably rather too high, owing to the small 
amount of graphitic carbon. The maximum 
value of 92.54 tons was obtained with one 
per cent. of silicon. This value, though 
greater than is usual with cast iron, has been 
exceeded by Sir W. Fairbairn, who in 1853 
recorded a crushing strength of nearly 96 tons. 
The author concluded—(1). That pure cast 
iron—?. ¢., iron and carbon only—even if ob 
tainable, would not be the most suitable ma- 
terial for use in the foundry. (2.) That cast 
iron containing excessive amounts of other 
constituents is equally unsuited for foundry 
purposes. (3.) That the ill effects of an 
excess of one constituent can at best be only 
imperfectly neutralized by the addition of 
another constituent. (4.) That there is a 
suitable proportion for éach constituent pres- 
ent in cast iron. This proportion depends 
upon the character of the product which is 
desired, and upon the proportion of other 
elements present. (5.) That variations in the 
proportion of silicon afford a trustworthy and 
inexpensive means of producing a cast-iron 
of any required mechanical character which 


is possible with the material employed. 
—_ +. 
‘* Marine engine builders,” said a _ well- 


known engineer, ‘‘ are apt to meet strains in 
marine engines by opposing to them an un- 
yielding force.” Locomotive builders, on 
the other hand, allow parts to move and ad- 
just themselves, a point which marine engi- 
neers cannot adopt, or even comprehend. 
Said he, ‘‘the best marine engine I ever 
had made was built in a locomotive shop.” 
Ss 

We have received, through the courtesy of 
Professor Swain, a circular explanatory of the 
civil engineering department of the Massa- 
chusetts Institute of Technology. Judging 
from the circular, the course of civil engineer- 
ing, as arranged, is very complete, and is made 
practicable by a large amount of out-door 
work. We note, from an outline of some of 
the more important branches, that the sub- 
ject of hydraulics and hydraulic engineering 
is given the prominence due it; also that 
The 
subject of railroads is very thoroughly em- 
braced in the general course, from recon- 
naissance to final completion. 








sanitary engineering is well considered. 


In this branch 
the field work embraces actual location of 
several miles of road, with complete phans 
and careful estimates. 

One of the most important features of the 
department of civil engineering is the intro- 
duction of option. As an example, students 
who propose to follow railroad work after 
graduating may, if they desire, pursue this 





the table annexed the results of his experi- 
ments are collected together for the first time. 
In addition to what has been previously pub- 
lished, there is added a specimen containing 


1.4 per cent. of silicon, as that appeared from | 


the 
general course to an extent including about 


| branch beyond what is embraced in 


everything connected with railroad operating, 
management and maintenance. The same is 
true of other subjects which the student is 


specially desirous of pursuing exhaustively. 


Taste A.—Hffect of Silicon on the Properties of Cast Tron. 
D } : 


Chemical Analysis. 


Calculated trans 
verse strength. 


Modulus of Crushing strength 








Bars 1 ft 


long, 








a strength per elasticity. per square inch, 1 in, square, S = 2 a 3 
S square inch, | loaded in the =| S e © a 
Cylinders. | Turnings, | 2 | center. S = g = 3 
| = | , < o a T 
| rons lbs. Tons, lbs. Tons. 
0 7.560 72 10 14 25,790,000 168,700 | 75.30 2702 1.206 0.38 1.60 0.19 0 82 | 0.14) 0.05 
O.5 7.510" 52 12.31 28,670,000 204,800 91.42 8280 1.464 0.10 | 1.90 | 0.45 | 0.33 | 0.21) 0.05 
1 7.41 7 12 12.72 | 31,180,000 207,300 $2.54 3870 1. 5tid 0.24 1.85 | 0.96 | 0,33 | 0.26) 0.04 
1.4 7.555 7 —- 14.04 23,500,000 183,900 82.08 3A98 1.561 0.50 1.71 1.37 | 0.30 — 0.05 
2 7.518 7.350 2 15.70 23,560,000 | 137,800 61.29 3446 1.538 1.62 O56 1.96 0.28 | 0.60 0.08 
2.5 OF 7.388 22 | 14.62 25,450,000 | 172,900T] 77 .18t S534 1.577 1.19 | 0.68 | 2.51 | 0.26 | 0.75) 0.05 
3 7 7.279 22 12.23 21,150,000 | 128,700 | 57.45 250 1,272 1.43 0.80 2.96 | 0.34 | 0.70) 0.04 
4 7.183 7.218 27 11.28 15,640,000 106,900 | 17.74 2543 1.185 1.81) 0.20 3.92 0.33 | 0.84) 0.08 
5 7.167 7.170 32 | 22,72 10.16 18,720,000 103,400 | 46.16 2342 1.046 1.66 O37 4.74 0.30 | 0.95 0.05 
7.5 7.128 7.138 42 | 11,950 5.34 14,750,000 111,000 19.55 1505 0.672 1.48 | 038 7.33 | 0 29 | 1.36) 0.08 
10 6.978 6.924 57 10,630 4.75 13,930,000 76,380 34.10 1252 0.559 1.12 | 0.69 9.80 0.21 | 1.95) 0.04 
* This number is rather low, as the specimen afterwards proved to be somewhat faulty. 
t The value in this case is probably exceptionally high ; a crushing strength of about 60 tons might be anticipated from its position in the series. 
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Starrett’s Inclinometer. 





[his tool is designed to be used as an in- 
clinometer, try-square or bevel protractor. 
It consists of a cast steel stock and disk, 
‘th slotted to receive the blade, which folds 
the stock. The blade attached to the 
craduated rotary disk may be secured at any 
angle, from 0 to 90 degrees, and by loosening 
e clamp screw; it may be shortened or ex- 
ended full length, or removed for a straight 


+ 


edge. 

The working face of the stock extending 
oth sides of the blade admits of its being 
versed, so that the same angle may be laid 
f in opposite directions, without changing 
he angle in the tool, thus requiring but } of 
a graduated circle to obtain all angles both 


ways. 

At 90 degrees, the blade brings up against 
a case-hardened screw, accurately adjusted, 
thus forming a try-square, also by holding 
the blade perpendicular (the level in the 
stock being at right angles) a plumb. When 
folded the tool forms a level the length of 
blade; when opened to any degree of the 
graduated arc work may be leveled to that 
incline. 

The manufacturer is L. S. Starrett, Athol, 
Mass. 


a ee 

The contractor who carves out the western 
tunnel on the Georgia-Pacific, says the New 
South, ‘‘made a ten strike.” He receives, of 
course, the usual pay for ‘‘ dynamiting ” the 
great orifice through earth and stone, but he 
had not gone twenty feet into the mountain 
side till he struck a vein of bituminous coal 
eight and one-half feet thick. He will take 
out enough coal to pay thrice the cost of his 
work, perhaps, and yet receive compensation 
for stone and earth excavation through the 
whole length of the great tunnel. Hereafter, 
President Johnston, of the Georgia-Pacific, 
will make special provisions for mining priv- 
ileges when letting contracts in Walker county. 

a 
Ball Thrust Bearing. 


Thrust bearings have received consid- 
erable attention ; yet how to provide a bear- 
ing which will not absorb a large percentage 
of engine power, which will not be in danger 
of running dry and cutting itself to pieces, is 
a problem not always solved satisfactorily. 

The ball thrust bearing illustrated by the en- 
graving was designed by James Sawyer, 
Rochester, N. Y. 

The bearing is here shown as applied to a 
steam launch, fitted with a 1” shaft. 

The collar B is made fast to shaft A by two 
set-screws, which are put in through the hole 
Fin cap #. 

Collar C is loose upon the shaft, and is 
bored large enough to prevent its coming in 
contact with shaft A. 

Collar C is held in place by lip D, which is 
cast on both box and cap. 

A similar collar is fitted at opposite end of 
the box, and is hidden from sight by cap F. 

Two pins @ @ hold cap F, if bolts HW II 
and J J chance to get loose. 

The bearing is fastened to the boat by bolts 
through holes / / / /, and the thrust between 
Band Cis taken upon fifteen hardened steel 
balls, 1 1, which run in grooves cut in collars 
Band C. 

The clearance space M, between collar C 
and box lip D, is just sufficient to allow the 
parts to clear each other, when the collar and 
balls under // are doing work. 


If the motion of boat be reversed, C will 


bear against D, leaving the collar under / 


free, as Cis shown in the cut. 

No lubrication has yet been required by 
this thrust bearing, still the holes A A have 
been provided for use in case of emergency. 

It looks probable that if collar C, box and 
collar P be made in shape of a ball and 
socket, this thrust bearing might be desirable 
in large vessels, where the problem must be 
considered of the shafts continually getting 
out of line. 

This device is not patented, and may be 
made by all who choose to try it. 

The hardened steel balls 4 Z are, for this 
size of bearing, the used 


same as those 


in bicycle bearings, and can be obtained of | do a job. 


dealers in bicycles. 











AMERICAN 
A Steam Brake. : 


The North Hudson County Cable Railroad 
Company also maintain an inclined plane 
cable road for raising and lowering horse cars 
and road equipages. 

In stopping the hoisting drum a reliable 
brake was found to be absolutely necessary, 
and among other devices an air brake was 
procured which required a 1}"’ steam connec- 
tion with the boiler to enable the brake to 
work properly. 

Ordinary mechanical methods of applying 
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Now and then a man comes along who sees 
things differently. No matter what object 
meets his eye, the sight of it suggests some- 
thing. Perhaps the object is nothing but 
apiece of scrap iron lying on a-junk heap. 
No matter, our ‘‘ observing man” sees the 
whole of that piece of iron and it stirs up 
numberless thoughts and calculations as to 
how that piece was worn out, what made it 
wear in that particular manner, and how 
could it have been 
longer. 

Perhaps the 


made to wear much 


observing man finds an awk- 


— a 
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STARRET?’S INCLINOMETER. 


the brake not proving satisfactory, and the 
air brake being too expensive, a steam brake 
was devised by Thomas Strickland, which 
has and is doing the required work well and 
with economy, and only using such steam 
as can pass through a} globe valve, open 
¢ of a turn. 

This brake consisted of the usual strap, 
toggle joint and lever, the end which the 
steam operated, having a movement of about 
26 inches. 

The cylinder was 4'x28"; perpendicular, 
and the stuffing-box was made 6’ long 
in order that it might serve as a guide to 
the piston rod, and dispense with crosshead. 

The connecting rod, about 8’ long, was 
welded to the piston, and attached by a pin 
to a slot in brake lever. 


ward tool expensively employed in doing a 
job in an indifferent manner. Our seeing 
man realizes in an instant the disadvantages 
of that particular tool and at once sets to 
better the matter. 

A piece of bent iron, a twisted wire or 
some common place object often gives the 
impressive mechanic a clue to some point 
upon which he has been studying for a long 
time. 

These men are the ones who make improve- 
ments. They are the kind of men needed, 
and all men should follow their example of 
trying to see all there is in everything which 
comes to view, no matter how insignificant 
or common-place it is. 

SS 


Fire-Trap Exhibition Buildings, 


A plain slide valve was used as a throttle | 


and was connected by a rod and lever, with 


the starter’s room above. 


When the brake was to be applied the | 


piston must be lowered. The end of the 


. . | 
slide valve, which governed upper end of 


cylinder, was cut in plan like the letter Y, 
thus forming a simple graduated valve. 

The center of the valve is cut back, thus 
permitting the edges to cover the port first ; 
‘long. 


the ports are about ,?;'’ wide and 2 


By the burning of a structure known as the 
| ** New England Institute Building,” on June 
21, at Boston, Mass., a number of 
chanics lost their lives. 

The fire spread through the building with 


me- 


such rapidity that the workmen were unable 
‘to escape from the second story in time to 


| save their lives. 
The building was erected as a permanent 
| structure wherein to hold annual exhibits by 
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Batu Turust BEARING. 


The connection between steam chest and 


bottom of cylinder is through a very small 


pipe, less than j 


, thus delaying exit of ex- 
haust, and forming a cushion as the piston is 


forced down when the brake is applied. 


— 9 le 


Seeing and Thinking, 


Some men would walk through a machine 
shop and see nothing but lathes, planers and 
other machine tools, together with a lot of 





unfinished castings and pieces of machinery. 

Such men never improve methods of doing 
work. ‘They never think of a better way to 
They plod along, thinking chiefly 


| of killing time until pay day. 





the New England Manufacturers’ and Me- | 


chanics’ Institute, but financial embarrass- 
ments occurred, and the building was sold to 
the Metropolitan Railroad Company, who 


occupied it as a repair shop. 


The flimsy construction of the building 


cannot be and 
should be taken as a warning in regard to 
future exhibitions. 

Had the fire occurred during an exhibition, 
when thousands of visitors were packed in 
the building, as often has been the case, the 
result would have been horrible. 

exhibition buildings in other cities are no 
better constructed, in regard to fire. 


too strongly condemned, 


At the Novelties Exhibition last Fall, in 


3 


Philadelphia, the building resembled a vast 
tinder box crowded with combustibles, and a 
fire once under headway, would have caused 
great loss of life, especially to people who 
chanced to be in the galleries. 

An exposition is always exposed to the risk 
of fire, and anincipent blaze in Wannamaker’s 
exhibit would have led to disastrous results, 
but for its being promptly discovered. 

The American Institute building in New 
York city is no better constructed to resist 
fire, than was the structure recently burned 
in Boston. 

Better construction is demanded for exhi- 
bition buildings, and the recent lesson should 
not pass unheeded. 

——__—_~@>e—_—_—_— 

The Baltimore Manufacturers Record urges 

that prison convicts in the South be employed 


upon the public roads. The idea is a sound 


one. Wagon roadsin the South are generally 
bad in the winter, and every convict could 
profitably be employed upon their improve- 
ment. The only objection to the plan is that 
it does not allow a ring of favored contract- 
ors to grow rich out of prison labor. The 
plan would be in the interest of the whole 
people, and would not interfere with free 
labor. 
E> 

The Mechanical World describes an eccen- 
tric Bray & Heald, of 
Leeds, for which some advantages are claimed. 
The strap is turned Y-shaped to fit the eccen- 


made by Messrs. 


tric. ‘The latter is made in two sections, one 
only of which is keyed to the shaft. The 
other fits the shaft, but is not keyed. The 


two sections are held sideways to the strap 
distance 
piece on this bolt prevents the parts being 
drawn too tightly against the strap, which it 
will be understood may be solid. When it is 
desirable to take up lost motion this distance 
The hollow 
space between the two parts of the eccentric 
is filled with waste, felt or other material 
suitable to retain oil, and feed it out to the 
bearing surfaces as required. 


by a bolt passing through them. A 


piece is reduced in thickness. 


Irregularity in the Contraction of 
Duplicate Castings. 


(PROCEEDINGS AMERICAN SOCIETY MECHANICAL 
ENGINEERS. ) 





In further discussion of the above named 
subject ‘Thomas D. West submitted the fol- 
lowing : 

From a study of Prof. Sweet’s comments 
| upon the irregularity of contraction with his 
flange pipes, I cannot fully agree with the 
theory he advances for the cause of same. 
the 
the 
| would seem to me to be greatly due to the 
| 


As far as I can judge from remarks 


presented in his discussion, trouble 





| Variation which existed 


| the castings, which 


in the soundness of 
he calls attention to as 


| follows : ‘As a second peculiarity we 
| noticed that about one-half were usually 
| Sound and half unusually poor.” Under 


such a state of affairs there could not exist 
let the metal 
The points 


a uniformity in contraction, 


be ever so uniform in mixture. 


called out by Prof. Sweet’s discussion are 
all good and have their effect to some 
degree, but such a difference as he states 
existed in the contraction of the flange 


pipes I feel was mostly caused by the differ- 


ence in the soundness of the metal in the 
castings which he cites. 
| - Be — 

Upright shafts should be avoided whenever 
possible. If, however, a perpendicular shaft 
must be used, make the step box to stand 
upon, and form a part of, a ball-and-socket 
joint. 

If, in addition to the above, the step box 
can be made adjustable by means of set 
screws, and fitted with excellent oiling facili- 
ties, then the upright shaft will do its work 


without cutting itself or 


the step it rests 
upon. 


eae 


A piece of sheet Russia iron, or a few 
filings from good iron placed between pieces 
of iron to be welded, will generally cause the 


most obstinate pieces to ‘‘ stick.” 





Patterns for Screws. 

By F. W. Barrows. 

In Figs. 34 and 35 we have two forms of 
thread which may be moulded without cores. 
Fig. 34 shows a long nut @, into which the 
screw / fits. The thread in the nut is made 
by a core-box, which is of the same length as 
nut, and has the thread cut on the inside. 
The thread on } is worked on the pattern. 

Let us first turn up the pattern for nut 
straight and of the largest diameter of thread 
on the outside. This thread is formed only 
to keep the thickness of the casting uniform, 
and also to make it weigh less. You must be | 
particular to keep the size uniform for the 
Now, to lay out the 
If it is 
in diameter, I should take a piece of 


whole length of thread. 
thread on outside of pattern. not 
over 4 
hard cardboard, and, having straightened one 
edge, put this to one of the joints in pattern, | 
then roll the cardboard lightly on the surface ; 
when you get around pattern mark the paper 
Take | 


off the cardboard, make a pencil line across 


where it meets the edge first luid on. 


one side at right angles with the straight 
edge. Make 


straight edge, at a distance therefrom equal | 


another line parallel with 
to circumference of pattern, as has already 
been located by the mark we made when the 
cardboard was rolled on pattern. 

set off the pitch meas- 
at right angles with 


straight line through 


On this parallel line 
the 
straight edge, draw a 
this point and through the right angle formed 


ured from line 


by the straight edge and the pencil line; cut 
the board exactly on this line; draw another 
line parallel with this new edge, and distant 
Now, roll the 
pasteboard once more around the pattern, 


therefrom once the pitch. 


making the screw right or left-hand, as de- 
sired, and where the edge cut to pitch line 
crosses the straight edge, see that it exactly 
coincides with the pencil line which is paral- 
lel to pitch line. The 
overlap far enough to glue the two edges to- 


cardboard should 


gether, then we have a cylinder of pasteboard 





which fits the pattern, and willslide from one | 
end to the other, and which has one end cut | 
to the line of thread. With this templet we | 
can easily lay out the thread on pattern. It 
is best to space off the pitch on joints, and 
then make the spiral, drawn by the help of 
the templet, pass through these points. This 
will check any tendency of the thread becom- 
ing uneven, as might be the case if we trusted 
to the templet alone. 

After you have made one line space off the 
distance shown at de, Fig. 34, and then draw 
another line through these points parallel to 
the first line. 

If your pattern is too large for a templet 
of this kind, you may space it off at the | 
joint on each side, then make the templet to 
reach half-way around, or you may divide it 
up still more, as we did the pattern for chain 
drum, using a templet, as we did for that pat- 
tern. 

Now, if you will find a gauge which will 





fit the line d ¢ ¢, you may work out the space 
between the parallel spiral lines, and then it 


will be easy to round off the corners left at 
d and e. 
reaching across one space and a little beyond 


Make a block for sandpapering 


You 
can put the pattern in the lathe and finish the | 
sandpapering, running the lathe on a slow 


the center line of thread on each side. 


speed. 

For the core-box we will get out the stuff 
in four or six sections, according to size of | 
pattern, because we should have trouble in 
Joint the 
gether, putting the two or three pieces which 


working a half-box. sections to- 
form each half of the box together by means 
You 
must be careful to get the four or six parts of 


of pieces screwed on across the joints. 


the box all equal, as we shall make the joints 
answer the same purpose as the parallel lines 
on surface of pattern for chain drum. 

You must first work your core-box straight 
through, being careful to get it round and of 
the diameter of nut at point of thread at /, 
Fig. 34. 
outside, reaching across one section of core- 
box, being particular about the pitch, making 
it just the same pitch as templet for outside. 


Then make a templet, as we did for 


Divide the pitch into as many parts as you 





| ing careful to keepit up to size, and after it is 


| tern or core-box. 


| their surface, you must be particular to make 
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have divided core-box; and, after squaring 
off one end of the box; lay out the first turn of 
thread, as has already been explained, taking 
care that the thread shall start in the same 
place as on the outside of pattern. Then you 
may draw two parallel lines, regulating their 
distance apart by the intersection of the cir- 
cle which bound the groove inside of nut, 
with the straight lines which marks the pres- 
ent surface of core-box. 

In working this groove you will be well re- 
paid for using extra care when you come to 
sandpaper, for if it is a small box, I think 
you will find it the worst job of sandpapering 
you ever had. 

Make the diameter of prints half-way be- 
tween the largest and smallest diameter of | 
thread ; this makes the casting with the least 
fin possible at the ends. 


the same way that you made the thread on 
outside nut. The diameter of this screw will, of 
course, be governed by the clearance deemed 
The pitch, of course, will be the 
same as the pitch of core-box. 


necessary. 


For a thread like that shown in Fig. 35, I 
think the quickest way is to put on the thread 
as we did the core-print on chain-drum. 

It may be worked in the same way, too, be- 
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Fig. 35 
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PATTERNS FOR Screws. 


all on put the pattern in the lathe, make a 
block to fit the space between two adjacent 
threads, and reaching across the tops of 
thread, then by running the lathe at a slow 
speed you can finish up the job in good shape. 

The nut shown is sometimes made in halves, 
and held together by means of a wrought-iron 
band, shrunk on, or it may be made by a 
core ; in either case, [ should make the thread 
in sections, and fasten on the surface of pat- 


In all these core boxes having a thread on 





a good match at the parting. This is best 
done by using good dowels, and then putting | 
the sections on either side of the joint to- | 
gether in your vise, and finishing them with 
sandpaper while in this position. 


Another thing you must be particular | 
about in making screws and nuts which are 
to fit together, is the pitch. It won’t do to 
make the screw with a pitch of ten threads to 
the foot and the nut with nine and three- 
quarters or ten and one-half. 


It is estimated that 300,000 horse-power can 
be realized at Lockport, N. Y., by the Niagara 
River canal project. 
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Hydraulic Forging. 


By J. RicHarps. 

It is proposed in the following article to 
present some views opposed to the present 
tendency of forging processes in the hydraulic 
system. 

It is generally unsafe to construct any inno- 
vation in machine processes that seem to be 
gradually gaining ground, but it is still more 
unsafe to adopt and preserve methods that 
what called 
Principles.” 


violate may be ‘* Mechanical 
At any rate it can do no harm 
to review both sides of the problem, and I 
venture to assume that the employment of 


hydraulic force in forging is open ‘to grave 


| objections when compared with other means 
| re ° . 
| of transmitting and applying power for this 

‘or the inner screw, lay o ad work in | 
I the inner screw, lay out and k 


particular purpose. 

The objections’ to hydraulic machinery may 
be summarized as follows: 

(1.) It is wasteful of power. In all ma- 
chinery of the kind when supplementary 
pistons, intensifiers or independent accumula- 
tors are not employed, the power expended is 
as the movement of the dies and not as the 
work performed, and as the working range 
rarely exceeds one-fourth there is a propor- 
tionate loss of power. 

When the auxilary devices named are em- 
ployed it involves not only complicated and 
elaborate controlling motors, but the whole 
plant exceeds in extent and cost what would 
be required to apply the same force in other 
and more economical ways. 

Hydraulic cylinders, intensifiers, accumu- 
lators, compressing pumps and motive power 
for a plant, taken together, compare very un- 
to produce an 
equivalent result by the impact of a moving 


favorably with machinery 
mass. 

(2). It is simply a means of transmitting 
power and a wasteful one, when applied to 
producing reciprocating motion when rapid 
or frequent action is desired. In general 
practice its value has appeared mainly in re- 
spect to certain conditions, namely: (a) when 
power has to be conveyed to long distances ; 
(b) in the segregation of power for distribu- 
tion in varying quantities; (c) to produce 
slow rectilinear motion against resistance that 
is tolerably uniform; (d) to secure ‘ abut- 
ment” against return movement. 


Forging does not come under any of these 


heads. It calls for continuous change of 
range and intensity, both of which func- 


tions are wanting in the hydraulic system. 
(3.) It lacks rapidity of action. The effi- 
ciency, or, a8 we may say, the expense of 
forging depends in a great measure upon the 
‘*celerity” of action. ‘The time required to 
shape material into any form is in most cases 


Not 
only this, the quality of forgings depends upon 


a measure of the expense of heating. 


the temperature at which they are treated, 
and as at best the conditions are continually 
varying as cooling goes on, it becomes im- 
portant to do as much as possible while the 
material is hot. ‘This means rapid motion, 
which hydraulic machinery is not capable of. 
The measure of time is as the relative area of 
the valves and piston, and area.of the latter 
is limited by pressure. ‘This matter of valve 
area is an important factor in the case, and 
hydraulic engineers will watch with some in- 
terest the performance of Mr. Davey’s 4,000- 
ton press to operate at a maximum pressure 
of 4,500 Ibs. to an inch, recently constructed 


for Messrs. Cammell & Co., of Sheffield, 
England. 
4.) Economically as first cost, area oc- 


cupied, expense of maintainance, skill and 


attendance required, power utilized, and so 


| on, the hydraulic system, as before said, com- 


pares most unfavorably with the impact sys- 
tem. Ithink that on these points there can 
be no difference of opinion unless it be with 
respect to cases where a number of machines 
are operated from one source of power. 

Supposing these propositions to be tenable, 
the question may well be asked, why then has 
the hydraulic method been adopted ? 

I will attempt an answer to this question, 
that 
propositions, if any, may be more readily de 
tected. 

1.) The strains involved in modern for 


under subdivided heads, so erroneous 
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ing processes have surpassed the possible 
strength of moving bearings, that is, direct 
action by means of cams, toggles, screws, and 
so on, is not possible, or is at least considered 
so. A piece of 4,000 tons. for example, 


’ 


could not now be ‘‘ taken up” in any kind of 


moving joint. Struts or connections to en 


dure direct lineal stress offer no trouble 
They are required in any case,‘in hydrauli: 
as well as other machinery, but the avoidance: 
of moving joints and angular strains are th: 
difficulties that have recommended hydraulic 
apparatus. 

2.) The variation of range or adjustment 
is also a difficulty in all direct acting ma- 
The field of 


furnishes various expe- 


chinery for forging purposes. 
known mechanism 
dients to provide varied range in reciprocating 
motion, but, if we except the wedge, none of 
which could endure 4,000 tons. 

(3.) The steam hammer has remained, with 
but few exceptions, where Nasmyth and his 
partners left it; a component of momentum 
and expansive steam pressure, adapted in 
every particular to the lighter class of forgings 
where sudden blows are suitable. 

It has, however, been found impossible to 
increase such hammers to correspond with the 
demands of modern forging; or, rather, it has 
been found impossible to slow their action 
and increase their intensity to meet the re- 
quirements of forging large masses. 

(4.) In abandoning the steam driven tup 
there has been a reaction to the other ex- 
treme, to hydraulics, and the middle ground 
has not, I think, been explored. We have on 
one side the percussion steam hammer, on the 
other the tardy hydraulic system. 

Between these two I venture to submit lies 
a better system; that of increasing the mass 
of the ram until the time and intensity meet 
the requirements. 

An example of this method exists at Crew, 
in England, where 
Mr. 


structed a hammer 


the well-known engineer, 
Ramsbottom, twenty years ago, con- 
in which steam action was 
almost eliminated. Two immense rams were 
mounted on truck wheels, and connected by 
diagonal links with a steam piston beneath. 
These rams were given a range in accordance 
with the blow required, and as their weight 
and action were equal, one neutralized the 
other, and there was no shock or jar com- 
municated to the foundations or other parts, 
ut least none that caused wear or danger. 

Tam well aware that the construction of the 
common steam hammer will not admit of the 
application of this principle, nor is it neces- 
sary it should. 

Vertical action is not necessary, or even de- 
sirable. Horizontal movement in many re- 
spects best meets the conditions of forging 
heavy pieces. 

This subject of vertical handling and verti- 
cal heating has received very careful atten- 
tion from one of our best steel makers, Mr. 
Hainesworth, of Pittsburg, who has demon- 
strated its value and importance and patented 
his furnaces and processes in this country 
and in Europe. 

A horizontal movement of two equal masses 
giving uniform effect on each side, and thus 
neutralizing shock, the time and intensity 
governed by the weight of the masses I ven- 
ture to submit comes nearest to filling the 
conditions required in forging heavy pieces, 
while the first cost of such a plant would not 
exceed one-half required to perform an equal 
duty on the hydraulic method. 

— Oe _ 
Inclined Plane Elevator. 


In many buildings an elevator to connect 
cellar, or sub-cellar, and sidewalk, would be 
a great convenience. In some cases this is 
not practicable, owing to hatchways not being 
vertically over each other. 

An ‘‘inclined plane elevator’? has recently 
been built in a building on Fulton street, 
New York city, and this elevator surmounts 
the obstacle encountered by the ordinary 
elevator. 

Two timbers are laid parallel with each 
other, and extend from sub-cellar sidewalk 
on angle of about 45 degrees. 

A track is laid upon these timbers and a 
car is placed thereon, which is so built that 


its floor is level. 
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New Designs of Steam Pumps. 


The tank pump, illustrated on this page, 
3 designed for elevating water when the ele- 
ation is small, of 
steam cylinder much smaller in diameter than 
There 


pumps are largely used for railway water 


and therefore admits a 


is used on regular style of pumps. 


stations, gas-works, distilleries, tanneries, etc. 
Che water valves and passages are sufficiently 
arge for the passage of a large quantity of 
water so as to admit of a high piston speed. 
The steam valve gear is noiseless, and the 
stroke adjustable, even while running. 

The double plunger pump is from entirely 
It 1s adapted for the heavy 
steam pressure used on western rivers and for 


new patterns. 


pumping impure water. The plungers being 


ysutside packed any leak will be at once 


1oticed. 


cylinder, consequently no reboring is neces- | 


sary. There are but few joints to the pump 


cylinder. The whole design is as simple as 

These pumps are made by the 

Dean Steam Pump Works, Indianapolis, Ind. 
° ee 


LETTERS FROM PRACTICAL MEN, 
. ® 


The Feed-Water Question, 
Editor American Machinist : 


possible. 





In your issue of June 12, Mr. John Coffin 
quotes from Rankine: ‘‘If no heat be given 
to steam from the outside while expanding, 


the curve of expansion will fall below the | 


curve of saturation;’ and then he adds: 


‘*That is, that some of the steam will con- 


dense in expanding, for to fall below the 


saturation curve some of the steam must 
condense.” 
He contradicts this well-known theory. Re- 


ferring to a case where an engine is cutting 
off early with saturated steam and water of 


condensation in the cylinder, he says: ‘‘ As 


expansion goes on this water is re-evaporated, 
and at the end of the stroke we have a cylin- 


der full of saturated steam.” On another 


page he shows that in expanding from 80 lbs. | 


to 20 lbs., absolute pressure, he loses 26 heat 
units, that is, 26 heat units disappear while 

the steam is expanding; and these he 
argues go to superheat the steam. 

I would like toask Mr. Coffin where 
the energy came from to move the piston 
while expanding, if not from these 26 
heat units ? As I understand it, the heat 
which disappears is the equivalent of 
work done. Or, stated in another form, 
when work is performed the steam de- 
livers up a certain amount of heat for 
the performance of this work and the 
temperature of the steam is thereby di- 
minished. 

By making these 26 heat units super- 
heat the steam, Mr. Coffin increases and 
decreases the temperature of steam at the 
same time. The same can be said of the 
case where he started with saturated steam 
and water in his cylinder and after ex- 
pansion had saturated steam only. In 
cutting off very early this might have 
the hot 
may have re-evaporated the 
But 
was added from the outside 


been the case, as the heat from 


cylinder sides 
condensed steam. in this case heat 
which thoroughly 
‘Sf no 


heat be given to steam from the outside,”’ 


agrees with Rankine when he says: 


ete. 

If water is under no other pressure than 
that of the atmosphere I do not see how it 
can be heated, either by exhaust steam or 
any other method, above 212° Fahr. without 


o 
D) 


vaporizing, thus causing back pressure. 


J. J. FLATHER. 
Ansonia, Ct. 


Corrections in ** Patterns for Screws,” 
Editor American Machinist : 

In my article on ‘‘ Patterns for Screws,” 
published June 26, I find that I have made a 
mistake. I presume a good many readers of 
your paper have noticed it, and if you will 
correct it I shall be much pleased. 

At the bottom column, in the 
paragraph which begins, ‘* Now, to finish the 
cores for ends of spiral, you take out one of 


of second 


the loose pieces (with spiral face) and make a 
core reaching to end of box, as shown by 


” 


lines d « J: 





The plungers do not touch the| 
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The core should not reach 
the end of box, but should be one-half the 
pitch shorter. one 
piece of parallel thickness in core-box, I 
should have said, make two loose pieces, the 
one-half the of the first; 
or, one having a thickness equal to one-half 
the pitch—the other the full pitch, as from d 
to Then make the first core with the 
second piece in the box; this will make it 
one-half the pitch short of the broken line e, 


This is wrong. 


So, instead of having 
thickness 


second 


Cc. 


Fig. 33. This is, of course, the length 
needed. 
Again, at the top of second column you 


‘This other half must 
What I intended to say was: 
‘* This other half must ‘ not’ have,” 


make me say: now 


have,” ete. 
etc. 
FraNK W. Barrows. 


Concerning that ** Air Trap.” 
Editor American Machinist : 
| It appears to me that Prof. Sweet’s explana- 
| I 
tion of the air trap, in the Macurnist of June 





| 
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12" to 30° diameter; a cord attached to the 
rim of the lower pulley, passing around it 
and off horizontally over a sheave or some- 
thing ‘‘ rigged up” for the purpose ; another 
cord attached to the rim of the upper pulley, 
so that it can be carried off horizontally and 


made fast. The upper pulley will replace 
collar C. The pulley rims must, of course, 
not touch. Detach the cord from the 


upper pulley; put some weights upon it, 
as symetrically as possible; see how much 
weight, attached to cord of lower pulley, 
will turn the Now hold the 


upper pulley fast by its cord, and see how 


whole affair. 


much weight is necessary to turn the lower 
pulley. 

But, in U. Short’s view of the case, ought 
it to require any force to hold the upper 
pulley fast ? 
try it. 


Is it not evident that ———well, 


A. B. 


CoucH. 


PHILADELPHIA. 
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DousLe PLuNGER Pump For Heavy PumprIna, 


12, leaves us with an another nystery on our 
hands quite as difficult to solve as the first. 

If the pipe ¢ had a slight dip towards the 
cistern, or an elbow, or turn downward in the 
cistern, it woutd be easy to understand how 
the could be locked 
made that would prevent the filling of the 
pipe with water. 


air in and conditions 
But, as shown in his sketch, 


what prevents the air from bubbling up 
through the water and escaping? In ordinary 
cases where the pipe would be at least 4} 

and more likely 1" inside diameter, I can see 
no reason why the laws of gravity should not 
prevail. Will Prof. Sweet please explain his 
explanation. F. B. Rice. 


Experiment to Settle 
Question, 


a Friction 


Yditor American Machinist: 


Doubtless, some dozens of people are ready 
to reply to U. Short (p. 6, Amertcan Ma- 
of June 19th), each 
‘Why, of course.” 


to him that a very simple experiment will 


CHINIST commencing, 


But might one suggest 


settle the first and principaljquery ? 

A piece of shafting secured vertically; a 
collar to supply the place of stand B (see his 
| engraving 


two pulleys, each anywhere from 


Removing Tight Pulleys. 


By James F. Hosarr. 

To quickly remove a pulley which fits tight 
upon a rusty shaft, is a problem which often 
turns up in a mill, and which often gives the 
mechanic a hard fight before it is solved. 

Every mill should possess clamps and a 
screw for pressing off pulleys. A pair of 
iron bars, 10 to 12 feet long, having a row of 
holes in each rod, and being fitted with a pair 
of stout crossbars, will form a good rig for 
attaching a common jack screw to the work. 

Sometimes the above rig can be extem- 
porized. Sometimes a stout chain or cable 
can be hooked to the pulley arms, passed 
over jack screw, and a strain obtained in that 
way. 

A strain upon a pulley, evenif much lighter 
than is needed to start the pulley off, will, if 
supplemented by the vigorous use of sledge 
hammer or ram, start pulleys, which either 
strain, or blows alone would fail to move. 

Before breaking obstinate pulleys it is well 
to try alittle fire. If safety’of ‘the mill will 
allow it, riggup a blaze fofjcharcoal ‘or light 
wood just under the hub of the2pulley. If 
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this seems dangerous, make a fire of coal, and 
urge it along with a pair of bellows or by 
creating a draught by other means. 

On shafts of 4 


ing process proves very 


or more diameter the heat- 
effective, the large 
circumference of the shaft allowing a greater 
amount of expansion comparatively than upon 
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small shafts, 2 or less in diameter. 


A jet of gas from a} pipe will soon make 
an effective impression upon a big pulley 
hub, and the job may be hastened by keeping 
the hub free from lampblack, which is apt to 
form quickly owing to only partial consump- 
tion of the gas which escapes from the pipe. 
A liberal wetting with kerosene oil, if ap- 
plied frequently for one or two weeks, will 
help largely in starting an obstinate pulley, 
but to apply a dose of kerosene oil, with the 
belief that it will penetrate almost instantly 
between hub and shaft, that idea is all non- 
sense. The same thing happens when this 
oil is poured freely over the outside of a bolt 
on which a nut is ‘* stuck”? by a rust joint of 
Coal be 


poured on that bolt for weeks without ‘‘ start- 


many years’ duration. oil may 
ing ” one particle of rust. 

Rams are more effective than sledges for 
driving off pulleys or gears, and may be extem- 
porized quickly by hanging pieces of shaft- 
ing, by ropes or chains, in such position that 
end blows may be delivered on hub of pulley 
or gear. 

One, two, or even three rams, as above de- 
scribed, if their swing be timed so they all 
strike at once, form a powerful battery, to 
which most pulleys will yield or break. 

In case of a heavy pulley or gear on a short 
or light shaft, the shaft has been suspended 
and swung against a timber resting against a 
brick wall. This form of ram proved very 
effective, but was destructive to the shaft. 

The trick has also been done of hoisting 
gear and shaft to as great a height as con- 
venient, and letting it drop endwise upon 
Such 
are rarely met with, and pulleys which will 


some solid foundation. extreme cases 
not yield to a combination of pulling, ram- 
ming and heating had better be broken from 
the shaft. 

From two to a dozen }” holes, drilled 
in hub nearly to the shaft, may be filled 
with shims and wedges, exactly as for 
breaking stone. 

A steady application of a light hand- 
hammer will split the largest hub. In 
that the 
wedges stand in line, that they do not 
‘* bottom,” and that they fit the shims 


nicely. 


this case care must be taken 


When wedges are in place, drive them 
Strike each 
lightly, and take care that they all give 


carefully and evenly. one 
back about the same sound when struck. 
Having one or two wedges tight, while 
the rest are partly loose, will not ensure 
a split. 

In such cases the tight wedges get 
driven until they break or cripple, while 
the loose wedges are of no use whatever. 

Sometimes hubs are broken by chipping 
a channel with a cape chisel, and then driving 
a blunt, heavy chisel into the channel, with a 
sledge. 

In this case the part of the chisel which 
enters the channel should be made slightly 
tapering and a little thicker than the channel. 
Grind the end of chisel to an angle of 90 
degrees, lay hub ona solid support, and pro- 
ceed to caulk the bottom of channel with this 
tool, driven by a sledge hammer. 

A hub can also be invariably broken by re- 
peatedly striking it with a hammer. It prob- 
ably would not be a profitable job, but it 
would be asure one, as the steady jarring 
would break the bond which unites the cast- 
iron particles, and the hub would eventually 
fall apart, although the job might take a 
week or two to do in this manner. 


ated on 


Philadelphia, Pa., and Rochester, N. Y., 
have what is believed to be the cheapest elec- 
tric lights in the United States. The price 
per night is 45 cents at Rochester, 48 to 59 
cents at Philadelphia. ‘The average charge 
the States for 200  candle- 


power lamps will approximate 60 cents per 


through 


night, 
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Master Mechanies Convention Notes. 





As is customary every year at 12 o’clock the 
first day of the convention, the association 
devoted an hour to topical discussions. 

The first was by Mr. Stevens: 
‘* What good are self-dumping ash-pans ?” 


question 


Mr. G. W. Stevens (Lake Shore and Mich- | 


igan Southern Rh. R.) : 

Mr. Chairman—What prompted this ques- 
tion was the fact that during the last year and 
a-half the officers of my company, as well as 
myself, have been from time to time called 
upon to adopt a self-dumping ash-pan, and 
the parties urging this adoption have been 
from time to time fortified with a circular 
letter from the officers of different railroads, 
from which letters I will read a few extracts, 
without mentioning the writer’s name. Here 
is one that states that with the use of slacked 
coal and the patent ash-pan there has been a 
saving of 6,489.47. Now, the question 
arises, how much is there in the ash-pan, and 
how much in the slacked coal? Here is an- 
other letter: It says that by the use of self- 
dumping ash-pans there has been a saving of 
about 15 lbs. of coal on each locomotive 
mile run, amounting to some 450 tons of coal 
As there are some 
gentlemen here who are connected with rail- 
roads upon which pans of that character are 
used, I think that, if the saving can be shown 
to be as much as that, it is certainly informa- 
tion that ought to be brought forward. If it 
cannot be shown, the custom of giving testi- 
monial or recommendatory letters for publi- 


for each 1,000 miles run. 


cation ought to be stopped. 

In answer to a question Mr. Stevens said 
the ash-pan was believed to have effected that 
saving, which Mr. Briggs thought a very re- 
markable thing. 

Mr. M. Lamar Collier (Western & Atlantic 
R. R.): 

Mr. Chairman.—About six months ago I 
put one of those ash-pans on a locomotive 
17x24 a ten-wheeler, on the Western and 
Atlantic Railroad, my action being based 
altogether upon the assertions contained in, 
or rather upon, the letters read by my friend 
Mr. Stevens. The ash-pan was given a fair 
trial; there is no question about that, and we 
fail to see that there is any saving attached to 
its use in any way. It is a very good ash- 
pan as far as the requirements of ash-pans go, 
but as to saving anything we have failed thus 
far to discover that it does so. I know that 
we have engines of the same class as the one 
referred to, but with an ordinary ash-pan, 
that burn coal than the ten-wheeler 
spoken of does. But whether the ash-pan is 
the prime feature in the failure of the ten- 
wheeler or not, I cannot say; I believe, how- 
ever, that it is. 

Mr. Jacob Johann (Centreville, Iowa).—I 
have not yet seen a self-dumping ash-pan 


less 


which has worked more economically as re- 
gards the consumption of fuel than any other 
I have always regarded it as 
a matter of convenience in cleaning out your 


ash-pan works. 
ash-pan. And then again it has always ap- 
peared to me that while a self-dumping ash- 
pan might have some good points—such as 
convenience in cleaning it out—the objec- 
tions to it were so much greater that, up to 
the present time, I have not had the courage 
And while we 
are speaking upon this subject of self-dump- 


to even put one on to try. 


ing ash-pans, I am reminded that while on 
in- 
numerable quantity of fires, ties burning be- 
tween the rails; this struck me as very re- 
and I couldn’t think 80 
many fires came from. It is barely possible 


my trip here from Chicago I saw an 


markable, where 
that on those roads they are experimenting 
For, although 
I know the country is dry, still where I am 


with self-dumping ash-pans. 


we have not had any such fires as those re- 
ferred to; and I do not think any railroad 
should have them. It would set me wild if 
we had them on our road. There was not a 
mile over which I passed where there were 
not from two to three and sometimes four of 
the rails. 
Whether they were caused by self-dumping 
I 
did, however, ask the brakeman what the 
He did not 
know; he said the country was very dry, and 


these fires blazing up between 
ash-pans or not I am not prepared to say. 


trouble was with their ash-pans, 


| 
that fires were easily ignited. 
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Of course that 
is one of the things we should provide against, 
when the country is very dry, to prevent 
these fires. It may be very possible that 

| these railroads over which I passed are ex- 

|perimenting in self-dumping ash-pans; that 
is my opinion. 

Mr. Collier—In the self-dumping ash pan 

the fire is dropped from the grate into the 
| ash-pan and allowed to remain there for half 
a mile until the coke or such stuff dies out ; 
then they just reverse the bar, and it drops 
out. We all know that with the ordinary ash- 
pan, the dumping of fire or the cleaning out 

|of fire while running throws the fire on to 
|both sides of the road tremendowly. This 
| new ash-pan will overcome that. The state- 
| ments contained in the remarks that I made a 
| few moments ‘ago were used simply to show 
|that there is no saving of coal in the self- 
dumping ash-pan. I repeat that as far as the 
quirements of the ash-pan are concerned, of 
dumping the fire at your leisure, it is a good 
thing. You can simply reverse this bar, and 
the fire falls down—dead coke or ashes— 
whatever it may be. We have several in use on 
our railway ; and while we do not claim that 
they effect much saving in coal, we do think 
that they effect a saving in another way— 
that is, they save handling our arhes at the 
round-house. They dump it on the road; 
and if the engineer or driver exercises a little 
care or judgment in dumping his fires, there 
will be no danger. In cases where there have 
been fires, it is because the engineers have 
been careless and dumped the fire too soon. 
The only object we have in using self-dump- 
ing ash-pans is, that with us, in the winter 
time when our trains are running in snow 
storms, the ash-pan is apt to get filled up 
with snow, and it melts and forms ice there, 
and frequently it affects the bar so that it 
cannot be dumped, The consequence is that 
the men have to go underneath in the snow, 
and scrape the ashes out, particularly in long 
runs. But by shaking the bar frequently, 
not very much at a time, the ashes are 
dumped into the pan; then, before it freezes, 
they are tipped out, and it keeps the ash-pans 
clear all the time. We frequently have runs 
of 180 miles without tipping the ash-pans, if 
we have these self-dumping ash-pans. With- 
out them, in heavy storms, we are frequently 
delayed. We have had to set trains off on 
this account. The only way that saving in 
coal can be effected by the use of self-dump- 
ing pans is that possibly, by the men keeping 
their fires clean, they burn less coal, the air 
comes through more readily, and it don’t re- 
quire so strong a draft to burn the coal. No 
man will lie down in the snow, and clean out 
his ash-pan. 

He will let it run as long as possible before 
he tries to do it. The result is that it gets 
all stuck up and frozen. 

Mr. J. S. McCrum (Missouri River, Fort 
Scott and Gulf) —For my part, I fail to see 
wherein the self-dumping ash-pan conld be 
any possible advantage in the saving of coal. 
In the next place, it occurs to me that in some 
sections of the country, at least in the West, 
over our Western prairies, they would bea 
very unsafe thing to use. It is entirely pos- 
sible that the fire that would be shaken into 
the ash-pan from the grates would all be ex- 
tinguished before it was dumped, or it might 
not be. This matter was presented to me 
two or three years ago. and I didn’t think it 
consistent for us to undertake to use them. 
Possibly, where they have stone ballasts and 
that kind of material, you might dump your 
pan without danger; but I do not believe 
you could in our Western country. In refer- 
ence to the question of pans freezing up, 
etc., in the winter time, I can see, perhaps, 
where the self-dumping pan might possess 
some advantages over the ordinary pan. But 
it occurs to me that the disadvantages are 
more than the advantages; that is my view 
of it. 

Mr. Briggs— We have discussed smoke- 
stacks, extended boilers, fire-boxes, and now we 
have come down to the ash pan, and it seems 
to me about time to ‘‘ dump the ash-pan.” I 
have never had any trouble in running on a 
snowy road without a self-dumping ash-pan. 
In the way of saving coal, I never saw any 
improvement with it; and it seams to mo th 
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advantage would be greater without an asb- | 
pan than it would be with. I move, now, | 
that we dump the ash-pan and drop the ques- 
tion. 

Mr. Stevens—I wish to offer this resolution : 

Resolved, That this association deprecates 
the giving of testimonial or recommendatory 
letters for publication, and enjoins all to re- 
strict matters of this nature to letters of in- 
quiry. 

Mr. 
to the discussion of this question were emi- 
nently proper. An invention of this kind 
goes out as indorsed by master mechanics 
here and there, while the thing is a failure. I 
am opposed to anything of that kind. Men 
should be very careful when they indorse 
these things as to whether they possess any 
real merit or not. 

Mr. Stevens—The sum and substance of it 
all is that, if you want to know about an 
invention, inquire for it. This is an adoption 
of the Pennsylvania road. I never saw a 
recommendation of the Pennsylvania road, 
but they frequently give their opinion, or 
their experience, if you write for it. That is 
all that is embodied in this. 

Mr. Johann—Mr. Stevens’ resolution is very 
good, but I think we can put much more 
force upon it if each member of the associa- 
tion will appoint himself a committee of one 
and say that he won’t give any recommenda- 
tion; that is what I have been doing for the 
last ten or fifteen years. I see no impropriety 
in passing the resolution. I think this matter 
of sending letters all over the country is 
all nonsense, and does not amount to anything. 
I do not pay any attention tothem. I say that 
I want to eat the pudding myself. 

On the question being put, Mr. Stevens’ 
motion was declared carried. 

Secretary Setchel—Question No. 2 is, *‘ Is 
the present form of quadrant satisfactory as a 
means of regulating the cut-off ?” 


Mr. Angus Sinclair (National Cur Builder, 
187 Dearborn street, Chicago)—Mr. President, 
this subject was suggested to me by many ex- 
periments which I have lately been making 
with the indicator. I found that an engine, 
say, that would haul a train cutting-off at 
six inches, with a slight increase of re- 
sistance, the amount of steam being ad- 
mitted was too little cutting at six inches, 
with the throttle wide open. They would 
have to drop down to nine inches, and at that 
the steam admitted was too great, and conse- 
quently it had to be throttled. To a great 
extent, a locomotive may be made to approxi- 
mate the performance of an automatic en- 
gine, if the steam is admitted to the cylinders 
unthrottled. But if it has to be throttled all 
the time, and badly throttled, as it has to be 
in a case of that sort, the locomotive works 
under the disadvantage of a badly throttled 
engine. And I found, in figuring up the in- 
dicator cards under the two conditions, that 
there would be from 15 to 20 per cent. more 
steam used to do the same amount of work 
when the engine was throttled than would be 
used if the quadrant could be regulated to 
admit the steam unthrottled. That is to say, 
instead of cutting-off at nine inches, you 
could drop down to seven and a half. 
you could divide it, there would be a very 
considerable advantage 
steam. In some cases a screw has been ap- 
plied, as a means of regulating the cut-off. 
That is, the engine is reversed by screw in- 


in the saving of 


stead of the notched quadrant ; and I know | 
that considerable advantage has been derived | 


Those who are familiar with the 
steam reverse are also aware that consider- 


therefrom. 


able advantage has been derived from it, from 
the fact that the admission of the cut-off 
could be regulated much finer than by the 
quadrant. If anything could be done in even 
a simpler or cheaper way than the steam 
reverse, I think it would be desirable, and 
would be an improvement to American loco- 
motives, if it were adopted. 


In opening the topical discussion at noon | 


of the second day, the president asked if 
any member had a question to present. 

Mr. W. Woodcock—I have one: Is it de- 
sirable to continue the use of steel for driving 
axles? One of our members stated that he 
had used steel for some time, but has gone 
back to the use of iron, because he found 
that the steel broke, or that he got poorer re- 
sults in the use of steel than from wrought 





iron. ‘That has not been my experience. 


Collier—I think the remarks that led | 


If | 
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Mr. Lauder—My observation and experi- 
ence, since homogeneous steel first came into 
use for axles, pistons, crank pins, piston-roils 
and the like, has been of such a character 


| that it has given me very decided views; anil 


| those views are that steel, no matter of what 
| make it is, is an unsuitable material for thos 
purposes. So firmly do I hold to that view 
that I have taken engines that were less than 
| three years old and removed from them the 
| steel axles, crank-pins and piston-rods, an| 
substituted iron, notwithstanding everythin, 
was apparently sound and allright. I did not 
| dare to run those things any longer on fast pi 
|senger work for fear of breakage. I di 
that at quite a large expense, simply t 
|make the thing safe beyond question. Pe: 

| haps others may have had a different e 

| perience in the matter from what I ha 

| had, but I have had very poor results fro 

| Steel. I would say, however, that I have not 
been in the habit of using Krupp’s steel for 
those purposes. I have used the ‘‘open- 
hearth” steel. Possibly Krupp’s Bessemer 
steel might give some different results. Some 
roads are using steel for those purposes. | 
believe that in some instances where steel has 
given me bad results, it was owing to fault, 
designs. It is probably well known that 
sharp corners in steel invite disaster; and | 
have known of instances where axles wer 
put on with the wheel fit somewhat smaller 
than the journal, and turned up to squar 
corners. ‘That, of course, we would expect 
f> break sooner or later with any material, 
but I think that iron, under those circum. 
stances, would be very much more durable 
and safe than steel. We have broken on our 
road quite a number of steel axles, and in 
every instance, or in at least some instances, 
they were cracked entirely around the axles, 
having only a spot in the center to hold 
them. I have also seen that same thing with 
iron. In those instances there was a square 
corner, the wheel-fit being turned smaller 
than the journal, and turned down to a square 
corner. With good homogeneous steel, and 
all sharp differences in the square corner 
avoided, I presume that steel would give good 
results, but my experience has been entirely 
in the other direction. As far as the wearing 
of the material goes, I prefer iron. Iron 
glosses over and becomes smooth with very 
little wear very much better than steel. 
Whether it is due to the fact that iron gets 
better lubrication or not, Iam not prepared 
say. Possibly, the steel being a denser 
metal, the lubrication is more imperfect; the 
cells in iron being larger, it being fibrous 
material, and there being in it little seams, 
the lubricating material is allowed to go into 
/ these little cells and lie there, and it assists 
lubrication. That may account, in some 
measure, for the difficulty of running steel 
without heating. I have had crank-pins that 
were rather small for the service required of 
them, which would run hot; they would get 
about so hot and keep there. I have taken 
them out, and put in good hammered iron, and 
have had no further trouble from heating. 1 
have had that happen several times. Why it 
is I am not prepared to say, unless it is 
because the iron lubricated better than the 
steel. Steel will break in curious ways. | 
look upon it as an uncertain material, where 
the part is subjected to changes of strain, as 
in the case of a piston rod. I have had 
| piston rods break within a year, in the cross- 
heads, in the fit, half way between the end of 
the key-way and the shoulder. Now, the 
piston rod ought to have broken at the 
shoulder or through the key-way. The sewere 
the weakest parts, and you would naturally 
expect the rod to break at the weakest part. 
| Instead of that, it took the eratic course of 
breaking just about half way between the 
two weak points, and in as clear metal as I 
ever saw, without any cracking. I have had 
two of those cases within a year, when, by all 
mechanical laws, the rod should have broken 
| at the shoulder. 

| Mr. Woodcock—My object in speaking was 
|more in reference to the driving axles. My 
| experience has been just the reverse of Mr. 
| Lauder’s. We have had several engines in 
| which we have had trouble with hot driving 
| boxes, and upon examination of the journal I 
found that they were composed of iron that 
had not been properly welded, and the longi- 
tudinal seams were completely filled with 
seams. My theory is that the boxes became 
a little warm, and that the expansion of the 
iron caused the edges to appear and scrape 
| the brass off in the oil box, as we found quan- 
|tities of brass there. With a homogenous 
| steel axle we did not have that difficulty at all. 
If you could get a first-class quality of iron, 
| thoroughly welded solid, we might get very 
| good results, but this is one of the difficulties 
with which we have to contend. With steel 
we are almost sure of getting a good homo- 
geneous metal. 

Mr. McCrum—My experience with steel 
and iron axles has been very similar to Mr. 
| Woodcock’s. Some years ago I used iron 
axles altogether, and I found a great deal of 
difficulty in getting them solid. Four or five 
years ago I commenced to use steel driving 
axles. I have had no trouble with their 
breaking. We run them quite successfully, 
so far as heating is concerned. If I could get 
a good solid iron axle, I believe I should 
' rather chance it than a steel. 
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Jory 10, 1886) 


Mr. Lauder—I think the breakages of steel 


are largely due to faulty design. I think that 
this turning the wheel-fit below the diameter 
of the journal, or, in fact, having anything 
where there could be a sharp corner or mark 
of any kind, invites disaster in steel more 
than it would iniron. So that I presume my 
experience in the use of steel for axles has 
been brought about by fault in the designing 
of the axles rather than in the material. Pos- 
sibly it may be that. I know the designs 
were bad, because of the presence of these 
cracks of which I have spoken, but [ still 
think that a good quality of iron is the safest 
material we have ever had yet. 

Mr. McCrum—There is only one-eighth of 
an inch difference between the diameter of the 
wheel-fit and the journal in our driving axles, 
and we avoid making sharp corners. 

Mr. Lauder—Wouldn’t it be better to put 
it right in straight without any sharp cor- 
ners ? 

Mr. McCrum—TI believe it would. I think 
it would be better to have the journal and the | 
wheel-fit the same diameter. It is only for a| 
matter of convenience in putting in the} 
wheel that it has been made as it has on our 
road. 

Mr. Sinclair—In visiting master mechanics 
[ have been very much struck with the di- 
verse Opinions that existed in relation to the use 
of steel for axles and pins. Go to one place, 
and the master mechanic would have nothing 
to do with steel ; iron was the best thing in 
every way; he was satisfied; he had tried 
both ; he was satisfied that steel was no good. 
Go to another master mechanic, perhaps in 
the same city, with engines running under 
very similar conditions as in the first case, and 
you would find that he was just as much in 
favor of steel as the other was of iron. In 
trying to investigate the subject somewhat, 
I came to the same conclusion as Mr. Lauder, 
that the cbjection to steel lay in bad forms. I 
think that steel is decidedly more reliable ma- 
terial if the form is properly made ; but, on 
the other hand, I think that with a bad form 
it is not so reliable as iron. There is no road 
in the country that keeps a better statistical 
report of its engine mileage than the elevated 
roads in New York, and I think their experi- 
ence with steel has been somewhat edifying 
and worthy of our attention. It is necessary 
for them to keep down their weight as much as 
possible, and consequently every part of their 
locomotives is just as light as it can safely be 
made. They tried iron axles first, and the 
breakages required them to look to steel. It 
is very undesirable for an axle to break on 
any road, but especially on an _ elevated 
road. The elevated roads tried both steel 
and iron, and kept a very close record of 
how they run. The conclusions arrived at 
were that you sometimes get an iron axle that 
will run very much longer than a steel one ; 
but, at the same time, it may break with one- 
fifth of the wear that you can depend on get- 
ting out of a steel axle. A steel axle, again, 
would very rarely break in a given mileage. 
And they came down to it so closely that they 
could tell within 10,000 miles or so of when a 
steel axle would break. ‘They have now de- 
cided that a steel axle has a known life, and 


|R. of New Jersey; Jacob Johann, 
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nal. I recently had occasion to examine en- 
gines on one of our roads, and the foreman 
told me that they made a practice of putting 
in their wheels without facing the hub and 
without planing the boxes; they just put 
their brasses right on, and that they never 
had any trouble. I think the appearance of 
the engines maintained their claim. 

Mr. McKenzie—Did you also ask the fore- 
man how much lateral motion they allowed ? 

Mr. Setchel—I could see for myself with- 
out asking; it was not less than half an inch 
in any of them. 

Mr. McKenzie—If the wheel of the engine 


| was in good gauge, and the driver, the center 


of the engine would certainly carry it straight, 
while the wheel would be allowed to vibrate 
laterally across the engine. My experience | 
has been that the nearer complete you get 


| your truck, and the more work you put into 


it, the better results you get. It is just as | 
necessary to fit up a truck accurately as it is 


| to fit up the driver. 


Just before adjournment on Friday the 
Master Mechanics Convention elected the 
following officers : 

William Woodcock, President, Central R. 
Ist Vice- 
President, Chicago & Atlantic R. R.; R. H. 
Briggs, 2d Vice-President, Ches., Ohio & S. | 
Wee. Rees Richards, Treasurer, 
Boston & Providence R. R.; J. H. Setchell, 
Secretary, Brooks’ Locomotive Works. 

A committee on the revision of the rules of 
the Association was appointed with Ex-Presi- 
dent Barnett as Chairman. 


George 


* eee 


Cost of Running Locomotives. 

The statement herewith appended tabulates 
the cost of running two locomotives, used on 
the Chicago limited express, by the Hudson | 
River and Eastern Divisions N. Y. C. & H. R. 
Railroad. 

For the following statement we are indebted 
to Wm. Buchanan, superintendent motive 
power and rolling stock N. Y. C. & HL. R. R. | 
Covering a period of 16 months, the perform- 
ance of these locomotives may be taken as | 
typical of every-day work, as done upon this 
railroad : 


COST OF 
ENGINE. 


Class A, 8-wheel Coupled : 
Size of cylinder EES rrr ee 
Diameter of drivers outside of tire. 
Months in service.... 
pe ee eee ee 





an iron one has not. 


tell when it will break. Those who have | 
watched iron axles that have run a very long | 
mileage, that have been in use twenty years, 
will, in many cases, have seen that the ten- 
dency of the iron is to form into distinct 
strands, and your axles will be a series of 
cracks. I think this is a very objectionable 
feature for an axle to have, for you never can 
get the journal to run without additional fric- 
tion. I think that objection holds good 
against the regular wearing of any axle. 
There seems to be nothing in its durability to 
recommend it for use. 

Chas. A. Ball, Brooklyn Elevated Road—I 
think that Mr. Sinclair is right. Steel is 
found to break on account of its form. The 


New York people have got this matter of axles | 


down to ascience. They run a steel axle just 
so many thousand miles, and take it out. But 
in the case of an iron axle there is no real age 
to it. 


They can make an iron | 
axle better than a steel one, but they cannot | 


Average miles run. pe month. 
Numbe r of days in service 





Average miles run each service day 
| Gallons of oil used 
| Cost of oil ee eer 
| Miles run per gallon ‘mee maa 
| Cost of waste..... saeieae 
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Class. | 





Mr. Setchell—There has been a question | 


that has interested me somewhat. It is as to 
the proper manner of fitting truck brasses, or 
liners, as they are sometimes called, 
truck box casting. I have rec cently fitted up 
some engines very closely (and I have often 
done the same thing before), planing the 
brasses and boxes, planing the jaws of the 
box groove, making everything accurate, and 
seeing that the truck would tram just as 
closely as the drivers themselves. Some of 
our friends think that that is too tight—that 
truck-boxes or brasses ought not to be fitted 
up in that way; that is, that there ought to 
be room for them to ‘‘ give and go,” as they 
express it. If the box accidentally gets 
hot when it is fitted up so tight, it will hug 
the axle; there is no room for expansion. 
Then the question would arise, why the 
wheel is not liable, from the tipping of the 
brasses, to throw the truck out of tram, so 
that the wheel will cut the flange on one side 
or the other? I see that there is force in the 
argument that if by any means the brass gets 
to heating it is very liable,to hug the jour- 
nal, unless there is ample room allowed on 
the side so that it cannot cramp on the jour- 


in the | 


Engine. | Te nder. Totals. 

Mac hinist.....}| $705 80 $30 1b $735 95 
Blacksmith... 75 56 31 90 107 46 
| Boilermaker .. 45 99 420 | 50 19 
| Coppersmith. ha RAs eo 15 58 
| Tinsmith ..... 3 33 Sitio tials 3 33 
Carpenter,..... 18 05 11 06 30 O01 
Painter........ 799 7 70 15 69 
Material. ..... | 510 38 116 43 626 81 
| Totals. : $1413 58 $201 44 $1615 02 
Average Costs per Mile Run. 
| 

Machinist RD eee 

Blacksmith. . 09-100 

Boilermaker ME A eer et ane a 
Coppersmith .,. a re ere 
— Faatea™ Wh wed watmahoeas ase cal ats 

Carpenter.... ME. It. Gabo wexeeceenece ‘. 

Painter ee Giclee | veccccce a 
Material..... 52-100 1 38-100 
| Cee | | A rr ra one ne 
Waste . 06-100 34-100. Total, 1.66 


Average cost of engine, 116; tender, 16-100, 


twentieth in number. 


| funds to continue their work. 


RUNNING LOCOMOTIVES. 


MACHINIST 


while the latter made a gallon of oil last while | 
running 154.2 miles. 

Some allowance must be made regarding 
difference in the men who applied the oil; 
and may be noted that the engine using the 
most oil also required the largest amount of 
waste. 

The fact can also be deduced that the loco- 
motive using the most oil required the least 
expenditure of labor and material for repairs, 
also that the locomotive 503, using most oil, 
shows a total running expense of 1.66 cents 
per mile, while No. 238, which economized 
in oil, cost 1.90 cents per mile. 


—>e 


The Master Car Builders’ Association. 


The convention of this association, begin- 
ning at Niagara Falls, was the 
There was a good 
attendance, and more than the usual interest 
in the questions discussed. 

The president, B. K. Verbryck, of the Chi- 


June 8 
, 


| cago, Rock Island and Pacific Railroad, sub- 
| mitted an address, in which the inception and 


progress of the association was touched upon, 
and some of the important work before it re- 
ferred to, various details of business were at- 
tended to, and committees appointed. 

The committee on a Standard Freight Car 
Truck reported that only two roads had _ built 
and put in use the truck recommended at the 
last meeting of the association. These were 
the Michigan Central and the Chicago, Bur- 
lington and Quincy. Each of these roads had 
sent a pair of trucks to Niagara Falls. So far 
as known, they had given good satisfaction in 
One of the trucks sent by the Michi- 
gan Central had swing bolster, and one a rigid 
iron bolster. 


service. 


The Chicago, 
Quincy trucks had wooden swing | 
bolsters. 


Burlington and | 
trussed 


The committee on Standard Appliances for 
the Safety of Train Men failed to make any | 
report. 

The committee on Automatic Freight Car 
Brakes did little more than put in a plea for 


«4 





The recommendation of the committee on 
Standard Dead-Blocks was : 


1. That the standard height of draw-bars 
for freight cars, measured perpendicularly 
from the tops of the rails to the center of the 
draw-bar, shall not exceed 2 feet 11 inches 
when the car is empty, nor be less than 2 feet 
9 inches when it is loaded. 

2. That the height of dead-blocks, measured 
from the tops of the rails to the center of the 
blocks, be not less than 3 feet 5 inches when 
the car is loaded, nor more than 3 feet 9 inches 
when it is empty. 

That when double dead-blocks are used 
that their vertical height and their width, 
measured crosswise to the track, be each 8 
inches, and their thickness, measured length- 
wise to the track, be 6 inches: that they each 
consist of a casting as represented by the 
drawing submitted with this report. 

4. That when a beam, attached to the end- 
sill, is used for carrying the dead-blocks, that 
it may be made 36 inches long, 8 inches ver- 
tical depth, and not less than 4 inches thick. 

5. That in other respects double and single 
dead-blocks be made in conformity to the 
standards heretofore adopted by this associa- 
tion, as shown in the drawings submitted 
with this report. 

The committee also recommend that the 
nuts on the end of the truss-rods be seated in 
cup washers, so as not to project beyond the 
surface of the end-sill, and that the space 
between the ends of the cars be kept as clear 
as possible of bolt heads or other objects 
which are liable to catch the clothing or injure 
those engaged in coupling cars. 

Mr. Cloud thought the recommendations in 
Section 6 not proper for letter ballot. Sec- 
tions 1, 2 and 3 were important ; 
was important. 


perhaps 4 
A lengthy discussion showed 
that there would be many objections raised 
by various roads against 


altering present 


practice to conform to the standard of the 


| association. 


Mr. Forney, under unfinished business, 
brought up the question of the shape of the 
tread of car wheels. 
the throat of 


favored 


Some members thought 
others 


The 


flange should be $ 


2’, and still others }’ radius. 


expression was generally in favor of the coni- 


cal instead of cylindrical tread. 

On automatic car couplers a long report 
was made by the committee. Their expres- 
sion was one of doubt as to whether there was 


|as yet any coupler which a railroad company 


No. 503. No. 238. 
| 
17x24" 17x24" 
70’ 70’ 
16 ltt, 
121,620 125,216 
7,601 7.588 85-100 
128 131 
61 71 | 


284 16-100 20) 52-100 | 
912 812 
$341 11 $324 91 
133 36-100 154 20-100 
$67 50 $55 05 
| 
No. 23 | 


of less danger. 


| ping of Wheels Mr. 


| leverage was three to one. 


could safely adopt. ‘They thought that, as 
other roads would use other forms of coup- 
lers, the trainmen would be in greater instead 
They thought the proper 
plan was to apply presumably the best coup- 
lers to a limited number of cars, and so find 
out the best, which would eventually be uni- 
versally adopted. 

Upon the report of the committee on Slip- 
Kirby asked for a state- 
carried on different 
& M. 8.) 70 
and still there was 
brake 
The discussion 


ment of the air pressure 
roads. On his road (the L. 8. 
lbs. pressure was carried, 
wheels. The 


trouble with slipping 


| brought out the statement that 90 lbs. pressure 


LABOR AND MATERIAL. 


} 





Engine. Tender. Totals. 

Machinist ... S700 64 $112 31 S008 O5 
Blacksmith .. 100 72 11 45 142 17 
Boilermaker., 27 92 32 30 160 22 
Coppersmith. 58 11 58 11 
Tinsmith...... die , 
Carpenter .. 21 88 15 03 37 Si 
Painter .. 18 75 31 25 50 00 
Material....... 159 25 171 42 640 67 
Totals.. $1593 27 HOA 06 $1907 93 


Average Costs per Mile Run, 


Machinist ..... EN tee ree 

Blacksmith.... 11-100 

soilermaker .. 13-100 

Coppersmith ,. ert Ol vase pewaen, Aaswens 

ecco t «coe ceks  h <\aweaee 

Carpenter 03-100 Wrrine 

Painter 04-100 | eae aa 

Material . 51-100 1 60-100 

a 26-100 |... : Re 

Waste. 04-100 30-100. Total, 1.90, 
Average cost of engine, 1.27; tender, .33. 


No, 503 cut out once at Poughkeepsie on account of hot box. 


These locomotives, Nos. 503 and 238, Class 
A, were not chosen and especially fitted for 
the purpose of making a good record, but 
were taken as they are used in ordinary work. 

The oil consumption also shows that 503 
did not run as cool as 238, as but 133.36 miles 
were run per gallon of oil by the former, 


It was concluded by the committee on Trap- 
Doors in the Roofs of Passenger Cars that 
they were not needed. If a passenger was 
not held fast in the wreck, he would be able 
to get out of the many openings in passenger 
cars; if he was held fast, 
out at the trap-door, 


he could not get 


| cars; 





was carried on some roads, because they 
Others 


had no difficulty in releasing at 70 lbs. press- 


found trouble in releasing the brakes. 


ure. 

Mr. Kirby said the trains which made the 
fewest stops slipped the wheels most. 

Mr. Mcllwain 
the brake pressure on the wheels was five per 


made the leverage so that 
cent. less than the weight on the wheels. 
This reduced the slip 75 per cent. 

The committee on Subjects for Discussion 


at the next Annual Convention reported that 


| they had so far prepared three subjects, viz. : 


The size of standard axles for 60,000-pound 
Are the master car builders’ standards 


uniform? Freight car roofs. 


For ofticers for next year there being but 
one ticket, the secretary was instructed to 
cast the vote of the association for that ticket. 
The officers elected are as follows 

President: B. K. 
[sland and Pacific. 


Verbryck, Chicago, Rock 


Wim. 
Cloud, 


McWood, 
Pennsylvania Rail- 


Vice-Presidents : Grand 
Trunk; John W. 
road; EK. W. 

‘Treasurer : 
Michigan Southern. 


Grieves, Baltimore and Ohio. 


John Kirby, Lake Shore and 


Executive Committee, to serve two years: 
ab Packard, E. B. Wall. 

The meeting next year will be either at St. 
| Paul or Minneapolis, 


Adams, E. B. 





PUBLISHED WEEKLY 


BY 
. s s s * ’ 
American Machinist Publishing Co. 
HORACE B. MILLER, Pres’t. 
JACKSON BAILEY, Vice-Pres’t. 
Lycuravs B. Moor, Treas. and Sec’y. 
96 Fulton Street, New York. 


HORACE B. MILLER, 
sJusiness Manager. 


JACKSON BAILEY, 
Editor. 


F. F. HEMENWAY, Mechanical Engineer. 


The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 





DEALERS SUPPLIED BY 


The Albany News Company, Albany, N. Y. 

The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Micb. 

The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 

The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 

The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 

The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D. C. 
The Western News Company, Chicago, I11. 

The Williamsburgh News Co., Brooklyn, E. D., N. Y. 





SUBSCRIPTION. 
$2.50 a year in advance, postage prepaid in the 
United States and Canada. 


$3.50 a year to Foreign Countries, postage prepaid. 
A. 


ADVERTISING. 
Transient, 35c. per line, each insertion. 
* Business Specials,” 50c. a line. 
EDITORIAL ANNOUNCEMENTS. 

t#- Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

Ct? Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

c#- We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

GB We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

SP Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once, 





NEW YORK, JULY 10, 1886. 





CONTENTS. 
° PAGE 
Eberhardt’s Improved Automatic Gear Cutter. .. 
Mixture for Rolls. By S. Bolland......... 
The Constituents of Cast Iron................... 2 
Starrett’s Inclinometer ...... 


— 


3 
re ee NE csc abv dese sbeceewa ie ae 
a a a es wate 3 

3 


GT Oe UID «caw cava cncdcacnevecsecessec 
Fire-Trap Exhibition Buildings. . PEP re ree 
Irregularity in the Construction of Duplicate 
Castings 3 
Patterns for Sc By F. W. Barrows........ 1 
Hydraulic Forging. By J. Richards ............ 1 
BGT FUMIO TAOVROOR. cccccccccecccsccncnsces 4 
New Designs for Steam Pumps... .. . 5 
Letters from Practical Men—The Feed-Water 
Question. By J. J. Flather—Corrections in 
* Patterns for Screws.” By Frank W. Bar- 
rows—Concerning that ** Air Trap.” By F. B. 
Rice—Experiments to Settle a Friction Ques- 





"ews. 


) 


Se * Gs We, GON. «so Kav ecaccencass 09 P 
Removing Tight Pulleys. By James F. Hobart. 5 
Master Mechanics Convention Notes............ 6 
Cost of Running Locomotives. .................. 7 


The Master Car Builders Association..... Vy 
The Master Mechanics Convention.... 8 
New York Industrial Reform..................2. 8 
Cost of Locomotive Repairs........ 8 
Literary Notes...... 


ee Seren eee ef be 

anaes SERRE Eee i) 
usiness Specials........ RgpAbnes enon debaeesdasae 9 
NS ORI bass0bsen cacasnce 9 


Machinists’ Supplies and Iron,.. 


seccegcesceesses 10 


AMERICAN 


| 


The Master Mechanics Convention. 


It was the nineteenth annual assemblage of 
the railway master mechanics at Boston on 
| the 15th of June, and members came to the 
| convention from twenty-five States, the Dis- 


trict of Columbia, Canada and New Bruns- | 
Both the long railroads and the short | 


| wick. 
lines were represented by their master me- 
chanics. 


terests. 
bringing the total to over 270, and with a 
solid financial condition, the association keeps 
advancing as it leads improvements in rail- 
road motive power and machinery. 

The work of the regular committees was 
| well done, as exhibited in the reports. Where 
answers to their circulars of inquiry were 
meager, they put forth extra efforts to prevent 
The committee on shop tools 





| 
a deficiency. 
and machinery had asked but one question, 
in order to collate the results of experience in 
milling as compared with planing surfaces. 
But ten replies were received, most of them 
rather indefinite, yet the committee made the 
very suggestive report which we published 
last week. If it induces a few shops to adopt 
the ‘‘rotary planer” for surfacing certain 
kinds of work, it will have accomplished 
something decidedly beneficial. 

It is noteworthy that the committee on 
shop tools fails to make any report about as 
often as it gets one completed. Last year 
For next convention no 
shop tools committee has been provided for. 
This is to be regretted, for the opportunities 
for improvement in railroad machine shops 
are greater than opportunities for improve- 
ment in the locomotive. The latter is up to 
a high degree of efficiency, but there is a wide 
diversity in methods and cost of making re- 
pairs, to which the association could well 
afford to devote some attention. Many rail- 
road shops are not equipped to do work with 
proper economy, and the problem of turning 
out work promptly and at least possible cost 
gives master mechanics more concern than 
changes in the locomotive. The time must 
soon come when, with increased railroad earn- 


none was made. 


tools and«appliances for the work they have 
to do. 

discussions were, 
as usual, a prominent feature of the conven- 
tion, and brought out a great deal of in- 
formation. The committees’ subjects for next 


The voluntary topical 


convention are: 

Ist. To give best results what rule should 
be followed for proportioning the cylinders 
of an engine, when size of driving wheels, 
weight available for adhesion and boiler steam 
pressure are given quantitiés. 

2d. Traction increasers, their various types 
and relative merits ; also cases in which their 
use can be recommended. 

3d. Packing—Various forms of piston pack- 
ing in use, and results obtained ; also, most 
econonomical and satisfactory packing for 
piston-rods, valve stem, regulator and air- 
pump stuffing boxes, with results obtained. 

4th. Washing out and lighting up engines, 
showing best system in use for washing out, 


raising steam, and the necessary plant for 
same. 

5th. Coaling up engines—The various plans 
in use, their relative cost and efficiency. 

6th. Standard form of tire sections. 

7th. What control has the man at the throt- 
tle over the wear of the driving wheel tire of 
| the locomotive ? 
| 8th. the 
| various types in use; the materials used in 
| their construction and the results obtained. 
| The of Mr. William Woodcock, 
|master mechanic of the Central Railroad of 
| New Jersey, as president of the association, 





Cross heads and guide bars; 


election 


| yee ° . 
| was a fitting honor to one of its most active 


| 
of a 


|and esteemed members. The selection 


5) place to hold the next annual convention is 


left to the Executive Committee, to decide 
between Minneapolis and St. Paul. 

| — abe — 
The manufacturers of bogus butter from 

oleo, tallow, lard, cotton seed oil, sterine and 


other greases and fats are a power in the land. 


In fact, the convention was fully | 
representative of the railroad mechanical in- | 
With additions to its membership 


ings, repair shops will be better provided with | 


and most economical and expeditious mode of | 


MACHINIST 


| 


|‘* creamery butter” at the groceries have an 
| idea of the immense money interest involved 
on the deception practiced upon them. Any 
legislation adverse to this fraudulent industry 
is fought with all the wealth accumulated by 
its prosecution. Some reputable newspapers 
howl against any attempt to tax or restrict the 
fraud. If all the imitation butter sold at 
retail were disposed of without any misrep- 
resentation, so that the buyer would know just 
what he pays for, the production of that arti- 
cle would be so small that it would not inter- 
fere with dairy products anywhere. The in- 
dustry is based upon fraud. If the fraud 
could be stopped the industry would go to 
the wall. 


> —_—_ 


New York Industrial Reform. 


The act of the last Legislature of the State 
of New York, to establish a State Board of 
Arbitration to decide labor disputes, when 
called upon by both parties to the contest, 
has been widely commented upon by the 
press. The act has really but little signifi- 
cance, as the Board has nothing more than 
advisory power. Another labor act passed 
by the same Legislature has considerable im- 
portance. It provides that no minor under 
18 years of age, nor any woman under 21 
years of age, shall be employed in any manu- 
facturing establishment in the State for a 
longer period than sixty hours a week. No 
child under 13 years of age shall be em- 
ployed, and every child under 16 years of age 
when so employed shall be recorded by name 
in a book kept for that purpose and a certifi- 
cate of age, verified by parent or guardian, 
shall be furnished at request of an inspector. 
The fine for violation of the law is not less 
than $50 and not more than $109. 

This is a law similar to those Massachusetts 
and Ohio have had in force for some years. 
It is wholesome in its provisions, and we 
hope it will be strictly enforced. There are 
but two inspectors to search for violations, 
while Massachusetts has twenty. Inspectors 
in Ohio and Massachusetts can make arrests, 
but in New York call attention of the proper 
authorities to abuses they find in industrial 
establishments. The chief inspector begins 
| work in New York and Brooklyn July 5, and 
being interviewed by the Brooklyn Hagle, he 
Says: 

The sanitary condition of hundreds of 
establishments in New York and Brooklyn is 
wretched. The employes contract diseases 
while at work and carry them home to their 
families. In many places there are no safe- 
guards against fire. All these matters must 
be looked into, and in our work we expect 
the hearty sympathy and co-operation of the 
press and the public. 

He also says he expects to find many chil- 
dren under 13 at work in the factories, and 
proposes to abate this evil as well as others 
that exist. 
active reform work in this direction, and the 
public should — sustain 
proper efforts to enforce the provisions of the 
Legislative act. 


There is no doubt room for some 


whole law-abiding 


~ a + 
Cost of Locomotive Repairs, 


Railroad managers, particularly those who 
manage the mechanical departments, are in- 
terested in knowing the exact cost of repairs 
on other roads than their own. If compari- 
sons between different roads could always 
be satisfactorily made they would un- 
doubtedly be of advantage as affording some 
basis upon which to work for a possible re- 
duction of operating expenses. But it is 
jevident that differences in the plans upon 





which the cost of repairs is calculated fre- 
quently makes the repair account of but 
little value as means of comparison between 
| different roads, and often of but little more 
use to the road for which it is made. On 
| some roads, under repairs is included every- 


thing necessary to keep up in good running 
This 
will include building engines outright to take 
the places of those sent to the scrap heap ; 
unless the total number is added to it is all 
counted as repairs. 


order the full number of engines used. 


On other roads, particu- 


larly on small roads, it may be, and fre- 
quently is, the practice to purchase outright 
a good many of the parts used* in repairs. 
Very few people who buy what is called| This cost we have reason to know does not 
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always find its way into the repair account, so 
between two roads pursuing these different 
plans, it is plain that no intelligent com- 
parison of the cost of repairs can be made. 
What would be desirable is exact uniformity 
in respect to repair accounts. Even with 
this it may happen that on one road the 
motive power is, through insufficiency of 
help, allowed to gradually run down, while 
on another it is being gradually brought into 
better condition. Manifestly this would tell 
against exact comparison, but on the whole it 
would not amount to much. If locomotives 
are allowed to run down, repairs will soon 
cost more than if they are kept steadily up to 
a good standard, so altogether the advantage 
in showing should be in favor of the road 
that keeps to uniformly good conditions. 
The main argument is in favor of such a 
uniformity of statement as will leave nothing 
in doubt. 





A daily paper reports the Atlantic Squad- 
ron as being under sealed orders to proceed 
to the scene of the recent fishery troubles. 
It is further remarked that the fishermen will 
protect the Navy while upon the excursion. 

—— oemme 

Commodore Braine has been instructed by 
Secretary Whitney to make a list of vessels of 
the merchant marine that would be useful as 
additions to the Navy in case of an emer- 
gency. It appears that a good deal of stress 
is laid upon the kind of engines a vessel is 
fitted with, but if the Commodore is correctly 
reported, it is evident he should be required 
to improve his knowledge of steam engineer- 
ing before implicit faith is placed in his 
judgment on this part of the subject. He is 
reported as saying, in effect, that vessels fitted 
with triple compound engines only used one- 
third as much fuel as those with single cylin- 
ders. Nearly everyone believes in the econ- 
omy of compound engines, especially for 
sea-going vessels, but when the saving by 
their use is set down at 663 per cent., it 
shows lack of knowledge on the part of the 
one making the statement. If the Commo- 
dore will take the best performance in regard 
to fuel economy of the steamship Hudson, of 
the Cromwell Line, then divide this by three 
and compare the result with the best perform- 
ance of a vessel fitted with triple compound 
engines, he will find it a very good lesson to 
begin with. He also speaks of boilers in 
steamships carrying 300 pounds pressure as if 
it were rather a common affair. It would be 
interesting to know how many such vessels 
he finds in the American merchant marine. 

ae 
Literary Notes. 


MODERN STEAM ENGINES. An _ elementary 
treatise upon the steam engine, written in plain 
language, for use in the workshop as well as in 
the drawing office. Giving full explanations of 
the construction of modern steam engines, in- 
cluding diagrams showing their aetual operation, 
together with complete but simple explanations 
of the operations of various kinds of valves, 
valve motions, and link motions, etc., thereby 
enabling the ordinary engineer to clearly under- 
stand principles involved in their construction 
and use, and to plot out their movements upon 
the drawing-board. By Joshua Rose, M.E. I[l- 
lustrated with 420 engravings. Price, $6, free by 
mail. Published by Henry Carey Baird & Co., 
810 Walnut street, Philadelphia, Pa. 











The author of this book evidently started 
out to make the subject plain to all classes of 
readers ; we think the verdict will be that he 
has succeeded. There is enough of com- 
plexity in the valve mechanism of most steam 
engines to make the operation of the valve a 
subject not always readily comprehended. 
To those who have spent years designing and 
working out and over valves and valve mo- 
tions the intricacies are so well understood 
that when they come to write on the subject 
they are likely to take it for granted that the 
reader knows many things, which, as a mat- 
For a 
few readers a mere hint may be enough to 
control investigation, and the leaving 


ter of fact, he knows nothing about. 


out 
what may appear to the writer too simple to 
need explanation may not be a matter of much 
consequence. But with the vast majority of 
readers—busy men, without much time or in- 
clination for investigation—these omissions 
are likely to prove fatal to the utility of the 
work, Very few readers of practical works 
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on mechanical matters are likely to complain 
that the subject is too comprehensively or 
clearly presented. The author has made no 
mistake in considering that everything relat- 
ing to valves and valve motions that at all en- 
ter into his discussions should first be clearly 
explained. 

The first chapter classifies steam engines, 
and describes the common slide-valve engine, 
defining lap, lead, travel, etc., and showing, to 
some extent, the effect of changes in them. 

Following this is a long chapter showing 
how to employ diagrams for designing valve 
mechanisms. It seems to cover the ground 
in such a way as to give ready answers to 
many questions that puzzle engineers, and 
can be studied to excellent advantage. The 
more complicated forms of valves and valve 
motions, such as adjustable cut-off, link mo- 
tions, etc., are gone over with in the same 
detail. 

A large variety of modern steam engines 
are illustrated, and their construction and 
operation described, particularly with refer- 
ence to the valve gears. Condensers, steam 
pumps, compressors, and a variety of steam- 
operated machines are also taken up and de- 
scribed. The book is one likely to be of value 
to every one interested in steam engineering. 





ES ONS me) 
~. ANSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Lf so requested, neither name, correct initials, nor loca- 
tion will be published. 








(259) BP. B., Ottawa, Canada, asks: Will 
you give me some information about sharpening 
drills for boring rock? A.—See our issues of Jan- 
uary 2 and 9, 1886. 


(260) H. B., New Orleans, La., writes: I 
am using hickory strips, 1'°x*¢'’, for making ribs of 
asmall boat. My strips are straight. Howcan I 
bend them into shape for the boat, which has a 
round bottom? A.—Construct a box large and long 
enough to contain the whole or part of the strips to 
be bent. Force steam into the box, either from a 
boiler or from a large kettle, fitted with a close 
cover, which may be made of wood and cemented 
in for permanent use for the purpose. Steam the 
strips until they bend readily. A little experience 
will determine the amount of steaming required. 
Make a form the required shape to which ribs are 
to be bent. Force the strips on this form while hot 
and steaming, and fasten them securely to the form 
or model. Leave until dry, and the strips will re- 
tain their shape after being removed. 


(261) J.G.8., Parkersburg, W. Va., will 
find rules for calculations about safety valves in 
the AMERICAN MACHINIST of Dec. 6, 1884. 


(262) J. L. R., Keysburg, Ky., asks what 
horse power will a three-ply 7’ rubber belt trans- 
mit, run horizontally on pulleys 20 feet apart; 
’ diameter; driven pulley, 12” in diame- 
ter, 8” face; driver running 200 revolutions? A.— 
About 28 horse-power. 2. What power would a 
four-ply 8” cotton belt transmit, run on pulleys as 
above? A.—We should not depend upon the 8” 
cotton belt for more than 28 horse-power. 3. Will 
an engine 6'’x9"’, run 200 revolutions per minute, 75 


driver, 36 


pounds boiler pressure, drive a 40” 9-gauge circu- 
lar saw ? 
Such a saw would require at least 10 horse-power, 
while the engine described as above could be re- 


A.—No; not to give perfect satisfaction. 


lied on for that power. 


(263) J. B., ——, asks: Can a foreigner, 
after he has declared his intentions to become a 
citizen of the United States and taken out his first 
papers, legally have an article patented as a citi- 
zen of the United States? A.- 
upon precisely the same footing as to taking out 
patents in the United States. All that is necessary 
is that you give your residence. You need not re- 
fer to the fact whether you are or are not a citizen, 


Everybody stands 


(264) L W., Providence, R. I., asks: 1. 
In what number of the AMERICAN MACHINIST can I 
find a way tocompound gears for serew cutting? 
A.—Oct. 15, 1881. 2. I want a shaft on a mule to 
make 240 revolutions. This shaft bas a 14’ pulley. 
The line shaft runs 200 revolutions What size pul- 
ley should I put on the line shaft? A.—Multiply 
the desired speed of mule shaft by the diameter of 
pulley on it, and divide the product by the speed of 
line shaft. The quotient will be diameter of pul- 
ley on line shaft. Thus, 24014=3360; this, divided 
by 200, gives 16 8-10ths as the diameter in inches 
of pulley on line shaft. 











AMERICAN 


(265) F. F. H., Boston, Mass., writes: I 
wish to know where the largest trip-hammer in the 
United States is located, whether at Bridgewater, 
Mass., or Nashua, N. H.? A.—The Nashua Iron & 
Steel Company write that their largest trip-ham- 
mer weighs about 11 tons, and, as computed by the 
U. S. Government, strikes a blow of 300 foot-tons. 
The Bridgewater Iron Go. write: **Our largest up- 
right hammer is a single-acting Nesmith; weight 
of ram and die, 12 tons; drop or stroke, 10 feet, 
from which you can make your own deductions for 
force in pounds of blow. The largest helve-ham- 
mer is a 2,600 lbs. double-acting.”’ 


(266) I. T., Hamilton, Ontario, writes: Is 
there any way of removing oil from Italian marble? 
The oil is probably such as is used on car axles, and 
has been in the stone for about four years. A.— 
Some of the oil can be removed by boiling the 
stone for a number of hours in a solution of soda, 
caustic potash, or some other strong alkali. Doubt- 
less the stone will remain somewhat discolored, 
even after persistent boiling and many washings 
in clean water. 

(267) A. W. H., Portville, N. Y., writes: 
Am running a 24/'’x6"" engine to drive elevator. 
The engine only runs one way. Is there any way 
by which we can make it reverse with one eccentric? 
A.—It can be done by mounting the eccentric loose 
upon the shaft, and arranging two stops which will 
hold the eccentric in the right position when run- 
ning backward, as well as forward. To reverse the 
motion of the engine it is necessary to move the 
loose eccentric by hand from one stop to the other. 


(268) J. C. S., Cleveland, Ohio, asks what 
firm builds the largest number of screw cutting 
lathes? A.—Write to lathe builders for such infor- 
mation as this. Procure their catalogues, and you 
will be in position to answer your other question. 
2. Are there any arithmetics in existence whose 
text is purely mechanical? A.—Not to our knowl- 


edge. 


(269) <A.S., St. Paul, Minn., asks: What 
will be the consequence of running an engine 
10’’x18’’ 250 revolutions per minute, the crank shaft 
being 1" below the center of cylinder, but other- 
wise square? A.—We do not think you would be 
able to detect it in the running of the engine. 


Business SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 














Patent Att’y, H. W. T. Jenner, Washington, D. C. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st,N Y 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


“Modern Steam Engines,” $6; ‘*Mechanical Draw- 
ing Self-Taught,” $4 Joshua Rose, Box 3306, N. Y. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


** How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See June 19, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


C. L. Jackson & Co., successors to Jackson & Ty- 
ler, No. 54 German street, Baltimore, Md., machin- 
ery, tools and supplies, engines, etc. Lists and es- 
timates furnished on application. 


* Hints to Steam Users.” A carefully prepared 
book on the care and management of steam boil- 
ers. Especially valuable to owners, engineers and 
firemen. Contains useful information, tables, 
rules, ete., etc. Itis the best book ever issued for 
the price. Send 25 cts. in stamps to Steam Users 
Publishing Co., 30 Vesey street, N. Y. 


St. John Improved Self-adjusting Cylinder Pack 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. ‘To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. 
using the indicator, and making ali required calcu- 





lations from the diagram; also the principles of 
| economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
| post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 





Contains plain directions for | P : ; : 
| horse-power, built by Korting Bros., of Germany. 
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The City Council of Dawson, Georgia, has voted 
to establish water-works. 





The Putnam Machine Co., Fitchburg, Mass., are 
building a new foundry. 


The H. A.. Ramsay Engineering Works, Baltimore, 
are adding an iron foundry to their works. 

Robert Goelet will build a three-story factory, 
20x54 feet, at 206 East Fiftieth street, New York. 

Samuel C. Ridgeway is building a four-story 
brick factory on Fremont street, Baltimore. 

Richard Church has purchased a lot 100x190 feet, 
at Birmingham, Ala., for a location for tool works. 

At a special town meeting $1,200 was subscribed 
toward starting a fund to establish a slipper factory 
in Wellfleet, Mass. 

Worcester, Mass., has not been pestered with 
labor troubles, and the machine shops are gener- 
ally busy. 

Lonoke, Ark., Oscada, Mich., St. Sauveur, Quebec, 
and Vera Cruz, Mexico, are seeking new water- 
works. 

J. H. Jones, Talladega, Ala., will establish a shop 
for repairing machinery, and will also operate a 
foundry. 

It is reported that John F. Stephens, of Rome 
Ga., will establish boiler works at Birmingham 
Ala. 7 

J. T. Windsor & Co., Milledgeville, Ga., will es- 
tablish a machine shop, and probably a hub and 
spoke factory. 

The Chicago, Burlington & Northern Railroad 
has a permit to erect a $50,000 round-house and 
shops in La Crosse, Wis. 

Bailey, Banks & Biddle are to erect a jewelry 
manufactory in Philadelphia, Pa., corner Twelfth 
and Sansom streets, to be five stories, 40x100 ft. 

John B. Jeffrey, Brooklyn, N. Y., will build a fac- 
tory 40x93 feet, six stories high, on Van Buren 
street, Brooklyn, N. Y., at a cost of $50,000. 

The Laclede Car Manufacturing Company, of 
St. Louis, have erected an additional building shop 
110x50 feet, and a new blacksmith shop 60x40 feet. 

It is stated that acompany with a capital of $1,000,- 
000 has been formed at Woodlawn, Ala., to manu 
facture a patent box for a cotton gin for using am- 
moniated steam. 

The Athens Woolen Mills, a chartered stock com- 
pany, with capital stock of $50,000, has been organ- 
ized at Athens, Tenn., and work on buildings will 
begin at once. 

P. Blaisdell & Co., Worcester, Mass., are running 
their shop with 85 men full time. They make a 
specialty of lathes and drill presses, which have 
recently been improved. 

A typographical error of one letter made us say, 
in a recent issue, that the pumping capacity of 
nearly 300 Worthington pumping stations is one 


million gallons daily. It should read one billion. 


Hubbard, Bragg & Co., founders and mill ma- 
chinery buiiders, at Oakland, Me., are driven with 
orders, and contemplate a large addition to their 
building and storing facilities in the near future. 


The co-operative nail mill, at Steubenville, Ohio, 
will have to close down because the price of plate 
iron has risen. They expect to build a mill and 
make their own muck iron, when nail making will 
be resumed. 

The Roanoke (Va.) Machine Works are running 
continuously night and day. 
are employed. 


Two gangs of men 
They build locomotives and cars, 
and do repairs. Several hundred hands are em- 
ployed. 

The Missouri Pacific Railroad Co. has purchased 
68 acres of land at Dallas, Texas, on which, it is 
said, they will erect a large depot, and probably 
transfer their shops to that point.—Ra/timore Manu 


Sacturers® Record. 


Neafie & Levy, Philadelphia, Pa., are repairing 
the tugs Juno, Rattler and Nellie, and are putting 
shaft wheel and engines into a tug lately launched 
from Bereley’s yard. They have just finished the 
steamer Newburgh to run on the Hudson. 


Philadelphia is in need of additional water 
works, which will cost upwards of $18,000,000, and 
the South Mountain water company has been found 
to build the same, and turn them over to the city 
at the end of 50 years. 

H. L. Moorhouse and H. Wales Lines & Co., of 
Meriden, are to build the new factory for the 
Goodyear Rubber Company, in Naugatuck, Conn., 


of which ex-Governor English is president. The 
building will cost, for joiner and mason work, ove: 
$60,000. 

The Pond Machine Tool Co., Worcester, Mass. 
are running full foree and full time. 


They have 
sold more tools this year than for the whole of 1885, 
They are building a new frog planing machine, 
which will be extra heavy. 
boring mill weighs 50,000 lbs. 


Their new ten-foot 


Geo. W. Sillcox, 60 Barclay street, New York, bas 
on exhibition a Korting gas engine, indicating 10 


It is proposed to import these engines for the pres- 
ent, until a company can be formed to manufac 
ture them inthis country. There are 12 sizes, 
ranging from 1 to 25 horse-power. 






| A correspondent writes us from the Lima Machine 
| Works, Lima, Ohio: ‘*We are rushed with orders 
in our shop. We are increasing our capacity, adding 
|} new and large machinery, and are compelled to 


work nights on our specialty—logging and mining 





| locomotives. The new oil territory pipe causes 
| considerable extra work. 

| 
The Chicago Safe and Lock Company reports so 
| many orders in hand that it is unable to take large 
orders at present. The company has added an 
area of 80x128 feet to its main floor space, making 
the same 880x320 feet in size. These extensive 
works front on both Canal and Clinton streets, and 
are turning out 15 to 20 safes per day.—IJndustrial 
World, 

New iron pipe works are to be erected at Chatta- 
nooga, Tenn. It will be one of the largest manu- 
facturing establishments of the kind in the world. 
It is to be built by the proprietors of the Louisville, 
St. Louis, Cincinnati, and New Port Iron Pipe 
Works, and is to manufacture not only for this 
country, but for Japan and China and other foreign 
countries. 


The Otis Iron & Steel Co., of Cleveland, have just 
finished the top section of the anvil block for a 15- 
ton hammer, now being built by the Morgan Engi- 
neering Company, of Alliance, for the Crescent 
Steel Works, of Pittsburgh. The section weighs 
55,170 pounds. This is said to be heavier by more 
than 50 per cent. than any other steel casting ever 
made in this country.—IJndustrial World, 


The Kensington Engine Works, Limited, are fur- 
nishing quite a number of their patent feed-water 
heater and purifiers. Recent shipments are one 
12’ exhaust to the Chester Electric Light & Power 
Co., Chester, Pa.; one 8’’ exhaust, Peoples’ Electric 
Light & Power Co., Trenton, N. J.; One 10” exhaust 
Hughes & Patterson, Philadelphia ; one 8” exhaust 


Chestertown Straw Board Works, Chestertown, Md. 


Cramp & Son, Philadelphia, Pa., are building a 
new iron ferry boat, 207 feet long, with engine 50’ 
diameter, 10 ft. stroke; a new steamer for the Mor- 
gan Line; repairing the English steamer * Eros,” 
which went ashore last April; the repairs estimated 
to cos) $50,000. The collier Hercules is undergoing 
& thorough overhauling on the railway. They are 
also building three new steamers for the Southern 
Pacific and Wm. P. Clyde & Co. 


A company, to be known as the Amoskeag Indu- 
rated Fiber Co., incorporated by the last legisla- 
ture, has been organized at Manchester, N. H., 
with a capital of $50,000. It is the purpose of the 
company to manufacture pails and other wooden- 
ware from pulp. Ex-Governor Cheney is presi- 
dent of the company, and Hon. W. L. Morrison, of 
Peterboro’, clerk and treasurer.—Boston Commer- 
cial Bulletin. 

The N. Y. Tribune has the following in regard to 
the iron trade at Cleveland: “The iron business 
shows a great many encouraging points. Although 
it is claimed by some that the Cleveland iron 
market has not recovered from the labor trouble, 
and is to-day in no better condition than at this 
time last year, still the more liberal iron men here 
look for a good volume of busimess to come, and 
give good reasons for it. All the local mills are 
running more heavily than they were three months 
ago. The shipments by lake have already doubled 
those for the same time last year, and the ore not 
contracted for shipment is being let freely It is 
moving just as fast to the furnaces and, best of all, 
the advanced prices of ore have not dropped off a 
single cent.” 

A company has been organized under the laws of 
New Jersey for the purpose of utilizing the mitis 
method of casting wrought iron, by which the qual- 
ities of ductility and malleability are retained. 
his method is also claimed as adapted to the man- 
ufacture of steel ingots, and is the invention of 
Prof. Nordenfeldt, of Sweden. Included in the 
syndicate are John Fritz, of the Bethlehem Tron 
Works; John T. Morris, of Philadelphia; Frederick 
\. Potts, of New York; R. IL. Sayre, of the Lehigh 
Valley Railroad; E. P. Wilbur, of Bethlehem; R. 
C. Schenck, Jr., of Ohio; R. G. Salom, of Philadel- 
phia; ex-Senator T.. C. Platt, of New York, and ex- 
Governor Howard, of Rhode Island. The company 
will confine itself to the granting of licenses for the 


use of the process. 


The Boston Commercial Bulletin says: * Work 
upon the Maine Central Railroad Shops, at Water- 
ville, Me., will be 


building will be pushed forward as rapidly as pos- 


immediately begun, and the 
sible. The shops will cost about $100,000, and the 
tools with which it will be necessary to furnish 
them will probably cost about another $100,000. 
100x300 feet, and will 
have eleven tracks for the accommodation of loco- 


The machine shop will be 


motives during the progress of repairs, each of the 
tracks being reached from a transfer table extend 
ing the length of the shop and operated by an en- 
Atone end of 
this building will be a store room 40x65 feet. The 


gine located directly upon the table. 


blacksmith and boiler shop, 50x300 feet, will be a 
short distance in the rear of the machine shop. 
At one end of this building will be a pattern room, 
and at the other a tin shop and brass foundry. The 
passenger and freight car repair shop, 80x315 feet, 
will have sixteen cross tracks for the accommoda 
tion of cars during the progress of repairs. The 
wood-working shop will be 70x140 feet, and the 
paint shop 80x300 feet with eighteen cross tracks. 
All the buildings will be one story in height, ex- 
cept the wood-working and repair shop, which will 
be two stories. About 2,500 yards of masonry will 
be required for the foundation of the buildings, 
and 2,000,000 bricks will be consumed in their erec- 





tion. The roof will be of iron, covered with slate. 
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Machinists’ Supplies and Iron, 





NEw YORK, June 24, 1886. 
The outlook remains about the same as last 
week, except that a more hopeful feeling prevails. 
American Pig, consumers buy only for 
but 


Iron—In 
present needs to cover current requirements, 
considerable product is absorbed by contract deliv- 
eries. We quote No. 1 X Foundry $18 to $18.50 for 
Standard Lehigh and North River brands; $17 
to $17.50 for No. 2: and $16 to $16.50 for Gray Forge. 

Scotch Pig—The market is dull, but production 
has been lessened by the blow-out of several fur- 
nances,. We quote Coltness, $20; Glengarnock, 
$19; Gartsherrie, $19.50; Summerlee, $19.50; Eg- 
linton $17.50 to $18; Langloan, $19.50, and Dalmel- 
lington, $18.50. 


* WANTED * 


Stiwation and Help’? Advertisements, 30 cenis a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 

than Wednesday morning for the ensuing week’s issue, 





Wanted—First-class hand on Brown & Sharpe 
miller. Address ** Baltimore,” AM. MACHINIST. 

(iood machinist on clock or clock works; 5 years’ 
experience. Address Gauge, AM. MACHINIST. 

Wanted—A position as foreman boiler-maker by 
a practical man, who has been foreman a number 
of years; reference given as to ability, etc. Ad- 
dress W. T, AM. MACHINIST. 

Wanted—Situation as superintendent or foreman 
of iron or agricultural implement establishment; 
qualifications and references the very best. Ad- 
dress X. X. L., AM. MACHINIST. 

A thoroughly experienced machinist wants a po- 
sition to take charge of repairs to engines and ma- 
chinery in rolling or other mills ; 15 years’ experi- 
ence; age, 29; first-class referenc on. “8.05,” 2 
M ACHINIST. 

Wanted—1T'o represent the State of Florida, as 
State agent, for any saleable article or matter; 
can control trade of entire State ; thoroughly es- 
tablished; greatest experience; correspondence 
solicited. Address Lock Box 56, Jacksonville, Fla. 

A technically educated man, having practical ex- 
perience in shop, office and drawing room, desires 
a situation where theoretical and practical knowl- 
edge will be of use; highest recommendations. 
Address ‘I’. Williams, ‘A M. MACHINIST. 

Wanted—Situation by a first-class pattern-maker 
and draftsman; 26 years’ experience in engines 
and general machinery ; 12 years as foreman and 
manager; age, 40; married; good references. Ad- 
dress Patterns, AM. MACHINIST. 

Wanted—Traveling salesman selling to steam 
users, machinery and mill supply houses and the 
hardware trade, to write for my terms and commis- 
sion on some fast-selling articles. Address J. L. K., 
AM. MACHINIST. 

Wanted—A first-class foreman for a 
shop employing 200 men; situated in Ohio; build- 
ing automatic steam engines up to 1,000 Il. P.; he 
must understand thoroughly how to handle men, 
and expeditious in getting out work; none buta 
live, experienced man need apply; a liberal but 
not extravagant salary will be paid. Address, 
stating age, experience, and salary expected, Ohio, 
AM. MACHINIST. 

Wanted—Foreman for printers’ machine shop; 
a man capable to superintend repairs of all kinds 
on presses, cutters, ete.; also general jobbing and 
constructing; one with some cash can have inter- 
est; business has been established several years ; 
has good run of trade; modern tools tn shop, and 
experienced men only employed ; references re- 
quired. Address * Printers’ Machinist,” AM. Ma- 
CHINIST. 


y+ MISCELLANEOUS WANTS > 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


machine 





Crescent Boiler ¢ ‘Compound; ever re liable, never 
failing. Crescent Mfg. Co., Cleveland, Ohio. 

Steel stamps, stencils, burning brands,and brass 
checks. ‘T. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short naftam 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J 

Sent for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter treet, N. 

Useful information steam users and ‘dienes 100 
page book on care, ete., of boilers. Send 5c ents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. W eston & Smith, Syracuse, N. Y 

To rent, with machinery, tools and fixtures, new 


brick shop, with water front, near New York; fine 
location for doing marine engine work. Address 


Box 15, AM. MACHINIST. 


For Sale—10 
heater, pump, ete., complete ; , € 
in use 3 months, and is a finely built engine; 


20 horizontal engine, cut-off valves, 
this engine has been 
made 


by Whitehill, of Newburgh, N. Y., and for sale 
cheap. Shultis & Co., Kingston, N. Y. 


M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contractfor the manufacture 
of articles in brass and other metals (stamped o1 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, ete.; estimates cheerfully given. 

For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
patterns, and stock on hand, situated in Logan, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 
health. Apply to R. Belt, Logan, Ohio. 











AMERICAN MACHINIST 


UPRICHT 


DLEY’S CUSHIONED 


pews HELVE 
eo > HAMMER 


Combines all the 
™ best elements es- 
P sential in a first- 

class Hammer. 
r Has more good 
‘ pvints, does 
more and 
better work 
and costs 
less for re- 
pairs than 














1832. 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 








E BROWN HAMME 
STRIKES A BLOW WITH 
DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


i im R 











BEAUDRY’) -cvehroneo 
POWER 
HAMMER 


The success of our 
Machine isthe best guar 
antee of its value. Only 
Machine with Double 
Does more and 
vetter work with leas re 
pairs than any other. 


BEAUDRY & CUNNINGHAM, Boston, Mass, 


















50 Per Cent of 
time and a. 
, byusing this solid, 
rons durable, quick- 
working Vise. Ta ‘as the improved 
taper pipe, and other attach- 
mepts. Sold by the trade. Send 
for Circular, 


MELVIN STEPHENS, Prop’r. 
Office, 41 Dey St., New York. 


S. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 
14” ENGINE LATHES OF NEW DESICN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


oH uc 


For Hand and Power, 
6’, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity, 


CIRCULARS FURNISHED, 


BOYNTON & PLUMMER, 


Worcester, Mass, 


WEY a peecatee nT 
ceria'a’s® POND ENGINEERING CO, **fo0 


Solicited. 





























44 Washington St- 
BOSTON. 


93 Liberty St. | 
NEW YORK. | 


“vont MACHINERY ‘sz, 88secrco CATLOG 





BUILD 


WATER WORKS, 


ENGINES 
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THE DEANE STEAM PUMP CO, HOLYOKE, MASS. 


AND 


STEAM = PUMPING 


MACHINERY. 


Send for Sindshomed Hes 18. 





THE M. T. DAVIDSON 





IMPROVED STEAM PUMP 


MANUFACTURED BY Davioson Steam Pump Company. 








WARRANTED | 
THE 


BEST PUMP 


MADE FOR ALI 
SITUATIONS. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 




















| We shall be pleased to mail, 

all that are interested in our articles 

| New Illustrated Catalogue, just issued. | 

| SCHAFFER & BUDENBERG, | 
40 John Street, New York, 


on application, to 
Sa copy of our 

















SEHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE 


Seahorses 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachmenta, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc, 

Lathes on trial, Lathes on 
payment. 

Send for catalogue of Outfits 
— for Amateurs or Artisans. 


—o-— 





Gap Lathe, $125, 


Address, H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 





EMERY-WHEEL TOOL CRINDER. 
SPRINGFIELD 
Four Sizes. GLUE & EMERY 


WHEEL CO 
Guaranteed 9 
satisfactory Springfleld, Mass 







Write 
for 
Illustrat- 









ec 
Circular. 


Pat. Sept. 
25, 1883. 


Water runs on wheel and 
prevents heating. 











FIRE AND WaTEeRr-Proor BuILpinG Fett, 
Fire-Proor Paints, STEAM Pac KINGS, BoiLer 
COVERINGS, ETC, 

Samples and descriptive Price List free by mail. 
H. W. JOHNS M’i’G C)., $7 MAIDEN LANE, N.Y. 


CHICAGO, PHILADELPHIA, LONDON. 





SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
cation, Lathes on Trial. 


“= 167 W.Second St., Cincinnati,o 





IF YOU ONLY KNEW "osn 
ELLIOTT CUTTING OFF TOOL 
You would not ee until you had 


ordered one. 


STERLING ELLIOTT, NEWTON, MASS. 























For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Send for ee and Illustrated Pamph- 


let. Address 
H. STEWART 
4 Contian dt Street, New York 
IRON- FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 





COS E gz Co., 





THE 
HENDEY 
MACHINE 


COMPANY. 





PLANERS, 
SHAPERS, 
DRILLS, 


SEND FOR CATALOGUE 























igh an Spindles not round, 


Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 
WILMING TO. Y, DEL, 


NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 
Spindles entirely independent, can be moved simul 


taneously in opposite directions with different 
rrades of feed. 
but of such shape as will allow 


ready adjustment - wear. 


Great range of feed and abundance of power 
























nul 
ent 


low 
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NIGHOLSON FILE Co., | 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“6 Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ‘* Slim *’ Saw Files, 
* Racer ’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels, 


Manufactory and Office at PROVIDENCE, R. l., U. Ss. ; 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 























HE NEW ““CRESHAM” PATENT 


Automatic TUTECTAR 


Re-Starting 


“Invaluable for use in Traction, Farm, Portable Ma 
SSS — =F ES rine and Stationary Boilers of all kinds. No handles 
NATHAN | MFG. CO. N %. required. Water supply very difficult to break. Capa- 
2. -AUTOMANG— bility of restarting automatically immediately after in- 
terruption to feed from any cause.” 

&@" Send fOr Catalogue. Reliable and Cheap. 










Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
92 and 94 LIBERTY STREET, NEW YORK. 


Nos. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


ROOTS’ FOR SALE AT A BARGAIN. 
Force Blast Rotary BloWer ach 7clestsbishedend good paring machine shop 


and stock, situated in Leadville, Col. The buat: 
ness will be carried on until ad, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 





FOUNDRIES eae rn PNEUMATIC 
TUBES, VENTILATION, ETC. 
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No. INCH, PRICK, ) No. INCH, PRIOR 
8 


Lecccess , ee 35 | 8...0- © aoues 1.10 
Bosnyued i] Stee -85 | Small Set of 8-5.50 | 
Descusss Accces A 0. .. Bh.... 1. 
vevves Es SOG WO0ceccBo's see Ree 
ES | ee 75 a peeve 1.70 
Patio Ie ive. reer eT 
%. 2. Gone 1.00 le ‘all Set of 12-12.00 


. WwW. LECOUN TT, 


SOUTH NORWALK, CONN. 











SLOW SPERD, “THE PEERLESS 


srl Compound Automatic Steam Damper 


SCERFEGTLY TBALANCED, 
REGULATOR. 


Best Mechanical Construction. 


P.H. & F.M, ROOTS, Manufacturers, 
THD ter tay IND. 


(HOKE & C0., Seling 7 a NEW TORE 


In Writing, Please Mention This Paper. 









I i 
r r 7 





GUARANTEED THE BEST SAVER OF FUEL IN | 
THE MARKET. 

Has been used six, years by 700 of the largest mills 

and firms in the U.S.; not one given out. Always 

put up by our own mec hi uniecs. Warranted to keep 





BOOKS FOR MECHANICS. 


FITZGERALD'S Boston MACHINIST. 18mo0, cloth.$ 75 


nr “9 Sos aah eis = “ . ww > 9 

CHORDAL'S LETTERS TO MECHANKS,&C, mo. 200 by order 5 years. Send for pri inted testimonial of large 
[T'HURSTON’S MATERIALS OF CONSTRUCTION. 8VO. 5 00) J. 

THURSTON’S FRICTION IN MACHINERY. Svo..... 3 0000 *°*°* 


WEstT’s Founpbry Practice. 12mo, plates..... 2 50 
West's MoOULDER’s TEXT Book. 12mo0,plates.. 2 50 





McCorp’s PRACTICAL MECHANISM. 8VO........ 5 00 
WRINKLES AND RECIPES FOR MECHANICS AND 
ee Eee OR Oe ee eee 2 00 


} i | 
GRIMSHAW’S ART OF SAW FILING. I18mo, plates. 1 00 } 
Houiy’s ArT OF SAW FILING. 18mo, plates.... 75 THE PEERLESS SRATE BAR. 
BARDWIN’S STEAM HEATING FOR BUILDINGS .... 2 50 

CROMWELL’s TOOTHED GEARING, &cC. 12mo.... 2 00 Warranted not to Warp, and the Most’ 
CROMWELL’s BELTS AND PULLEYS. 12mo.. 2 Durable in Use. 
SINCLAIR'S LOCOMOTIVE ENGINE RUNNING, 12mo 2 00 


Tuvnston's sramiovany Sriaw Excines. remo! American Steal Appliance Co. 
JOHN WILEY & SONS, 15 Astor Place, N. Y. W. A. SIMMONS & 00., Sole Agents, 


280 Broadway, New York, 22 & 24 N, 4th St., Phila. 


HALL 


DUPLEX PISTON PUMP 


Efficient. 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 


CATALOGUES AND CIRCULARS GRATIS. 

















Philadelphia, Penna. 


baring - 4 









on lot 


Water, 


SELF REGULATING 
Ine Handle. ‘ UNDER ALL CONDITIONS: 


— OVER + 60,000 IN USE. — 
SEND FOR DESCRIPTIVE CIRCULAR. 


A. ALLER, - 109 Liberty St. New York. 
McKinley —" AIR ENGINE 


The Best and Cheapest 

on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps. No 
Gauges. No Liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE. 
Can be used for any pur- | 
pose where power is re- 
quired. 
Cheap Fuel. Cheap 
First Cost. 


-. McKinley Engine Co. 
> 17 Broadway, 
Cincinnati, 0. 








"SSC at one Aawey OF pue 8¢ 


(3/38 13% 














AND 


GRINDING PEDESTAL ON 
MACHINE, WHICH TO 
.Or MOUNT 


ANY OF OUR 
SMALLER 
GRINDING MA- 
CHINES IN 


LIGHT WORK, 
TOOL GRIND- 
ING, ETC. 
TAKES EMERY weit Neti 

BENCH ORDI- 
NARILY USED. 


WHEEL TO 12 
IN. IN DIAM- 
_ TER 

’ ARBOR, 


‘ANVdINOO ANOLS NOINN 





Hydrostatic Machinery 


PRESSES, 
PU 
PUNCHES, 


ACCUMULATORS, 


ES, 

FITTINGS, 

Vault Elevators, &c., &e. 
WATSON & STILIMAN, 


204-210 E.43d St., New York. 








—S EN D . FOR ct UTS AND PRIC ID s 1 OF 20) Sis 








| NEW 1 6-IN, ENGINE LATHE. 





THE MULLER MACHINE TOOL CO0., 179 W. PEARL ST., CINCINNATI, 0. 












WHY THIS IS 








For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOM ETER 
your attention to the . 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
4 More Efficient, Simple, Durable, and more E 
a expenses and repairs, than any other Steam Pump. 

Call or write m. our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


PUT HERE! 





PRICES LOWER THAN ANY OTHER, 


onomical, both as to running 





{Joshua Rose’s Great Treatise on 


Steam Engines, 


Just PUBLISHED. 


Modern Steam Engines 


An Elementary Treatise upon the Steam E w.. written in 


| Plain Language, for use in the Workshop as well as the Drawing 


Office; Giving Full E splonstions of the Construction of Modern 
Steam E ngines; Including Diagrams showing their actual! Opera 
tion ; Together with complete but Simple Explanations of the 
Operations of Various Kinds of Valves, Valve Motious, Link 
Motions, etc , the reby enabiing the Ordinary Engineer to clearly 
Understand the P rinciples Invoived in their Construction and 
Use, and to Plot out their Movements upon the Drawing Board. 
By JOSHI A ROSE, MR. » author of * ‘The Complete Practical Ma 
chinist.’ * Illustrate d by 422 2 engravings. In one vol , 4to, 320 pages 
Price, $6. Ov, free of postage toany address in the world. 

err An Nlustrated Circular, 8 pages, 4to, giving the 


| Contents of this remarkable Book,will be nt free to any 
| one who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St,, Philadelphia, Pa.U.S,A,. 


=n PATENT BOILER FEED FUME 





Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


The Only Double- any 
Geared Pum 


It is compact and ae 
atic in design and Kcor. 
omica) in its operation. 
All its parts are arranged 
for durability. 


BEN). F. KELLEY, Agent, 
91 Liberty St., New York. 
Philadelphia OMice: 


JAMES BERRYMAN, 
; 1265 North Fourth Tt. 





Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE C0. 
Buffalo, ¥, Y 


Send for Cata- 
BY) logue and prices 


Worthington 
Independent 
Condenser. 


Efficient, Gafo and Inexpensive. 
HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
Chics ago, St. Louis, 
San Francisco. 




















published. 





Circular just 





Send for 






































TEAN 





THE BABCOCK 


Manufac 


33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


& WILCOX CO. 


turers of 


WATER-TUBE BOILERS, 


107 Hope St.,. GLASGOW. 


30 Cortlandt St... NEW YORK. 





Suckow’ s Patent Extension Jack 


unusual positions. 


equal bearings. 
prices on application. 





The best wrecking screw jack made, because of ready adjustment to 
The load can be in almost any position, allowing the 
screw to work freely without the use of packing strips or wedges to give 
A complete carrying or straight jack. 


Circulars and 


PEDRICK & AYER, Philadelphia, Pa. 





HARRISON’ S$ ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for z tool for the boiler shop. 
The cutters proper 
are forged from 5¢-inch round steel, can be renewed 


holes from 2 to 5 inches inclusive. 


at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO.,, 
WILMINGTON DEL. 





Size No. 1 cuts all size 










Manufactured by 








Selden § Patent Packings 


Becommended by Leading 
Engineers for 
Steam and Hydraulic Use. 





Made either with or 
without Rubber Core. 





SMITH PAPER CO., 
Manufacturers of Book, News and Manila Paper, 
LEE, MASS. 

Sir: 

Your esteemed favor of 2disat hand, As to the Sel. 
den’s Round Packing, the best testimonial as to tts value, 
in our estimation, isto be found in the fact of the long 
continued and large purchases of it which we have made. 
We consider it the best thing of its kind we have so far 
tried, Yours, 


SMITH PAPER CO 














SMOOTH 
INSIDE & OUT. 


ZOHN S.LENG, 
4 Fletcher St N.Y. 


Almond Drill Chuck 


Sold atall Machinists’ 


T.R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, :.. Y. 






























wi 
T nal om 


looo Hons 
THE init PRES iachnenV Ca 















13 1017 So defferson St 








papas CHICAGO New an 


| PALENT UNIVERSAL SCREW-CUTTING, CENTER, DEPT. 
ANGLE AND 


| Fine Machinists’ Tools, BE, BOSTON, MASS 





. Send for Circular 


be TURRET & SPEED 
LATHES 


FINISHERS’ 
TOOLS, 
CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 














A UNIVERSAL WRENCH. 
” BAUER’S PAT. 







SELF-ADJUSTING, 
SELF-GRIPPING, 
SELF-ACTING 
WRENCH, 
and 
TONCS. 


Aa ; + 
Get List from 


BR petri ores 





Grips from Largest to Smallest size. 
PAINE, DIEHL be00., 12 BANE ST., PHILA, PA 








From Specifications 


AMPLE 


CORRESPONDENCE SOLICIIED, 


Experimental and New Machinery for Special Purposes 
BvVILT UWDER COoOWwTRACT 


SHOP AND SHIPPING FACILITIES 
COHOES IRON FOUNDRY AND MACHINE Co., 


and Inventors’ Designs. 





COTIOES, N. Y. 
















144 Inches 






IMPROVED 
COVERED SCREW 
Micrometer 


Caliper, 






emis 





A. J. WILKINSON & CO. 


BOSTON, MASS,, 
Makers of the most complete haeortuie nt of 


Gallows and Fins Measuring Tools 


TO BE FOUND IN THE WORLD. 


Send for Illustrated Catalogue with Tables, 





ADAMS. PATENT, AUTOMATIC 
BOLT®NUT THREADING® POINTING MACHINES. 


MANUFACTURED 


A } i - 


dkgl2 ADAMS. & PRICE WIN@ IN a =\ dere) 


35 re 4) INDIANA Hi 





{LLUSTRATED CATALOGUE 4 APPLICATION 
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CHUCKS 









FRICTION 





[Jury 10 1886 





Use the JENKINS STANDARD PACKING in the 
| worst joint you have, and if, after following direc 
| tions, it is not what we claim, WE WILL REFUND THE 


HBSS ® a MONEY. 
M4) 7 | |e * Trade om ark’ is stamped on every sheet. 
ope genuine unless so stamped. §@* Send for Pric« 
STA NDAR pie | List. 
JSENEINS BROS., 
TRA DE MAR-K 7% 71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Street, Phila. 


wens 


SKN 








Oneida Steam indie F Foundry 60, Oneida, N. Y. 


DRILI. 


Manufacturers 
of all kinds of 





LATHE 


Under Westcott’s Patent, 


Capacity Little Giant Improved. 





No. + aowns holds 2 so 4 inc h. 
ee : pores =, 5 von 5 
SEND ATALOGUE. oa ce aes 7 
FOR EY 2% cue” § CBs : 








PATENT NOBLL’S 


ELLSWORTH 
& YANTIS, 












816F St., Washington, D.C. Metallic 
OLICITO RS Send for Circular. BELT 
HE DUPLEX INJECTOR Lacings 
THE BEST BOILER Pat. Meb. 24 
FEEDER KNOWN. 








— =, Adé ih a tie 


p Not liable to get out of dium and small 


B order. Will lift water 25 size d belts. Sample boxes sent on re’t’ of 50c. 


BD ica grant Ses | A. H. NOBLE, New Milford, Connecticut. 


f Will start when it is hot. 
UNIVERSAL RADIAL 


is RADIAL DRILLING MACHINE 


\ a heater. Manufactured 
and for sale b 
===. THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450.°S UPWARD 











Randolph St. 


Detroit, Micn, 
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Stocs 


a) \ 


Has greater range than any two ratchets made, and at the 
ice of one. Send for circulars. ‘| 
VARIETY MACHINE CO.. Wersaw, N.Y ’ 
er, 





"Pots? 7v 





ESTABLISHED 1851. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE. R. L 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TG PLANE 12x16x15. 


THE R. A. BELDEN CO., DANBURY,OT. 














NEW HAVER MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 


"|THE E. HORTON A Son CO. 


Canal St., Windsor Locks, Conn., U.S. A. 





—_—-— -- 


JAMES W. SEE, 
Hamilton, Ohio, U.S, A. 
Acts as Solicitor of Patents, Cav- 

eats, Trade-Marks, Design-Patents, 
| Labels, and Copyrights, foreign and 
| domestic, re ports on questions of 
| patents ibility, infringement etc.,and 
| serves as expert in patent causes. 




















Ferracute Machine Co., ee ie, 
BRIDGETON, . J., U.S.A. K\ Universal Angle Union 
PRESSES, DIES ; Cuithahegon thewrend 





union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 


and all other Sheet-Metal Tools. 


A_new line of PUNCHINC 
PRESSES Just out. Manufacturers & Wholesaie Agents, 


Send for Catalogue. ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 











Philadelphia, June 2d, 1886. 


E. A. Walker, 75 Laurel St., Philadelphia, Pa. 

Having used the ** RICHARDS PATENT COMBIN ATION PLANER 
AND SHAPER *’almost daily, for several months past, I take pleasure 
in testifying to its merits. I find it an exceedingly useful and desir- 
able addition to the macbine shop, easily manipulated, well balanced 
in all its parts, and accurately constructed; in short, it fulfills 
all the inventor claims for it, and fully comes up to what I had ex- 
pected of it from its previous recommendations. 

HARRY CAN, Engineer, 
At Powers & Weightman’s Laboratory, 
Falls Schuylkill, Phila- 


Patent Flexible Back Hack Saw for Machinists’ Use 


Made of best Band Steel. The teeth only 
are hardened by an entirely new proces:, the 
back remaining sott and flexitle. War a yted 
not tobreak, Send for sample and circular. 
Encorsed by The Pratt & Whitney Co., John 
Henney, Jr., Supt. Motive Power, N.Y .& N.H. 
kay & H. R'R. and others. 

7 HENRY G. THOMPSON & SONS, 
New Haven, Conn, | 51 Leonard St., N.Y. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
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MORSE TWIST DRILL AND MACHINE COMPANY, NewBeaford,Mass. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Houble Angle Iron Shear 


BUILT BY 


v HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of railroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE S1zEs. 

OF TRON } 


CRAIC'S Ducane 
New “Class ge Lubricator ____ BEECHER & PECK, NEW 


TROP PRESS. 
mndnoiaad DECKS PET DeOE ES 
The Craig Sight Feed Lubricating Co 

LAWRENCE, MASS, NIA Cc 4 H Ni E re 
Sight Feed Lubricators fot | E 
Locomotives, Stationary, Marine, 


Manufacturers of ; oe : 
For Reducing and Pointing Wire. 
Portable & Pumping cngines. 


Especially adapted to pointing wire rods and 
FOR OCOIROULAR. 
MADE BY 


wire for drawing. 
\ M.R. MUCKLE, Jr. & CO, 


PHILADELPALA, 


manufacturer. 
IZES TO SUIT 


§.W. GOODYEAR, Waterbury, Ct. 
STEAM PLANTS, 


UP TO 300 H. P. 

















Send For CirculaR 


HALLS sists INJECTORS ) 





INGLE LATHES, s-HAND = LATHER 


Slide Rests and Planer Centers. 








AMERICAN MACHENIST 


13 
Yonkers, N.Y. 


MANUFACTURERS OP 


Pipe Cutting, 


THREADING, 


D. SAUNDERS’ SON 








Steam and Gas Fitters’ Hand Tools, Tamia . i achive 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


William Barker & Cod.) WHITE'S FLEXIBLE METALLIC FILLET 


ow use of Pattern Makers. Sizes 14 to 1 In. 
MANUFACTURERS OF 


WARD WHITE, 44 N. 4th ST., 
IRON AND BRASS WORKING MACHINERY, 


Pa. 
PA. 
36” J yn Send ¥" 
Circular 
140 and 142 E. Sixth St., Near Culvert, \ on 


tip secow GATALOGUE' OF TOOLS 











and Supplies sent free to any address on receipt of ten cents 
1» stamps (for postage). 


Chas. A. Strelinger & Co., Wood Ave,, Detroit, Mich. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa, 








P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 











Iron and Steel | 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN CO.,DANBURY, CT. | 


ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES 


screw puncHes, A, L. HENDERER, 
Wilmington, Del | 


ACME MACHINERY COMPANY, 


CLEVELAND, OHIO. 


Advantages of the **Acme” Bolt Cutter: 
Large bearing on top of Dies by using a Cap. Fine ad- 
ustment by differential screw. Positive Toggle Lock. 
bie ring connected to Barrel. Positive Motion. Every 
part exposed to view, it cannot clog with chips or 
scale. Quickness of ¢ hi inging Dies (in less than a min- 
ute). Nosprings used. Index on Head so a fit can be 
cut at once. Cheapness of Dies. Advantage of Plain 
and not the disadvantage of Case Dies. Reversible 
Dies Even number of Dies and ahead of center. All 
wearing parts are tempered Steel, made to Jigs and 
Standard Gauges, and are interchangeable. Dies cut in 
one Head will fit any other, and where more than one 
Head is used this is a very vital point. The ACME 
Head can be put on almost any Bolt Cutters, and parties 
_ hav ing other make of machines will find a greai improve. 





ACME BOLT CUTTER. 
PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883, 
PAT. AUG, 25. 1885. 








. a 


FOR CLEANSING | 





HM sTcCAM SPINDLE 








TAKE OUT TUBE 


L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST 


AMT RRNA NIT ic MMAR MN AN TN en A 
Neptune Flexible Spray Hose Pipe. 


All rubber. Indestructible, 
stream. Mist or spra 
centrated or widely diffused, by compressing 
soft rubber tip. Requires no packing. Best 
for gardens, carriage washing, factories, etc. 

i By mail postpaid 1.2 and 8-4 in. 50 cts, lin. 
| 75 cts.,11-4in. $1. Trade supplied. 


|) HARTFORD RUBBER WORKS, 


P. 0. Box 604. HARTFORD, CT. 


OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORK. 


No.5 itis CUTTING g 


ENGIN © 


Will Cut 
Brass 
Wheels 
to5Inches @ 
in ; 
Diameter, 
Spur, 
Bevel or 
Crown 3 























WHEEL 
AND 
PINION 











Throws solid 





ieprodneed, closely cen- 





P OL CINCINNATI SCREW AND TAP CO., 
CINCINNATI, OHIO, 


MANUFACTURERS OF 


To 1 Inch in Diam, 


Send for 
D'seription ; <> 
and eS 

Prices. ‘* 


GLOAN, CHACE & ; COMPANY 


289-293 Washington St., Newark, N.J 


send for | ieed 
CATALOGUE, 


UN IVE RS AL 


BUILDERS OF WATCH AND CLOCK MACHINERY. | MILLING MANES 
THE EATON, COLE & BURNHAM CU CU 


82 & 84 FULTON STREET, 
NEW YORK. 





Factory: 


' BRIDGEPORT, 
MANUFACTURERS OF 


Pipe Cutting and =; 
Threading Machines , | 
Cuts pipe 14” to 2’... Also maae in 


OPERATED BY HAND OR POWER, Ratchet form, and with cutting-off 


FITTING 5. VALVES, PIPE, PIPE TOOLS. 


ADJUSTABLE DIE STOCK. 


/ ALL STYLES OF 


Iron & Brass Goods 


FOR 


Steam, Water and Gas. 


EXPERIENGE oF USERS winx | FAY & SCOTT, "ix" 
DIXON’S AMERICAN GRAPHITE WOOD LATHES, 
ARTISTS’ PENCILS, Drill Lathes, Shaping Machines, 


Milling Machines, Planer Centers, &c, 
MANUFACTURED BY 


| 

h Di (! ‘bl ( | SEND FOR CATALOGUE. 
oseph Dixon Crucible Co. | ee 
jen Sgn Re t well ‘ ‘Pay the Piper, 


J a CITY 





D. BURLINGAME, be 
Drastsman, with Brown and Sharpe Mfg. Co., 
Providence, RI. | 


aims to pipe well for 
WATER, GAS, 
OIL S, AMMONIA, 
We do not see but what your Artist's je ramine th its UNION, 
every respect equal to the Siberian. 
THE PRATT & WHITNEY CO., 
Hartford, Conn 


Pencil is in | 
whi pes s ne pac hing, but 
ts always ;eady for instant 
use. When you next order 
Fittings of any Dealer, ask for 
a sample 





THE 


Slate Seasitive Drill 


Pe AI IO to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular 


DWIGHT SLATE, 
Hartford, Conn, 


American Union 

to come with them, and it will tell you the whole story, 

or we will, tf you write us for particulars. 

| QP erooass & MAULE, 
PHILADELPHIA, PA. 


*MOpUL) STYD JO AUpNIa;) & 40y puss “pusUYSs Ty quise anok 
HOGE FIOM 8UlI-784] 4 BajOp uy pSos9j;uy uy oyu, OF Usdduy nod jy 


THOS, H DALLETT & (0, 
{3th & Buttonwood Sts. /"py'~ 


MANUFACTURERS OF 


RPwPATBN T 











Portable oe Maca, 


VERTICAL DRILLS, 
Radial Drills, Multi re » Brille, 
HAND DRIL oui 


Send for Illustrated il 


Cc. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS. 








- MADE FOR: -- te WOM) ANY SERVIGE 
VALLEY MACHINE CO.EASTHAMPTON,MASS 








WALLTAM SELLERS && C0, asse#oxnm 


IMPROVED MACHINE TOOLS ror workixe [RON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS 
BENDING ROLLS, BORING and Tu RNING MILLS, 
DRILL AND TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ee, 


|| IMPROVED INJECTORS FOR FEEDING BOILERS. | | 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENNA. 


OOTS NEW WATER-TUBE STEAM BOLLE 


SAFE! ECONOMICAL! DURABLE 















For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MANUFG. CO. 


— 28 CLIFF STREET, NEW YORK.— 


THE NEW YORK SUPPLY CO., Limited. 
; Ratuwar, HEADQUARTERS 








| MACHINISTS’ | 50, 52 
man | STEEL | ng 
Sampling BARROWS NEW YORK 








= 


DRAWING 
NSTRUMENTS 


TO. STEAM BoiLeR [JsERs 


We want all interested to know that the 


LOWE BOILER 


Is the best wearing boiler ever introduced, and 
with its IMPROV EMENTS, working under’ best 
conditions, the most ECONOMICAL of any fuel, 
and meets the expectations of a LARGER PER- 
CENTAGE of its users than any other boiler. 

Some LARGE CONCERNS have from FIVE to 
TWENTY of these BOILERS in use, and continue 
to add more 

tt?" SEE CUT OF BOILER,.#1 


in Next Isswe, and write for 


HISTORY of STEAM BOILERS, 


Which will be se - ire e t© persons mentioning 
this paper. 


WILLIAM LOWE, 


PATENTEE AND SOLE MANUFACTURER, 


BRIDGEPORTBOILER WORKS 


ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


Send for 72-Page 
7 Astor Place, - New York. 











‘THOAMIIE 


‘SLNZNZAQSENI NEZCON 
Oo INZLVZ HLA sgzIs TIV 


si1ad LHDIMan 


*014YO *I2DUUNLIUID 


7 
- 


ITV CNV CSRI-NGO. 








Joorematzicuren D synacuseniy 3 


2 Rhema 
MACHINISTS’ SCALES 


Pateat End Graduation. 
We invite comparison for accuracy with all others. 
Every e Guaranteed Send for List. | 











COFFIN & LEIGHTON, SYRACUSE, N. Y. BRIDGEPORT, CONN. 
™ NORBES’ PAT. DIE STOCK, 

|; ORBES & CURTIS, Mfrs. of pas Pipe Cutting and Threading 
BRIDGEPORT, CT. MACHINES, ETC. 





AUTOMATIC 


cuT-OFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. ¢ 


Send for 
Circular 





















General 
Sales Agents 


S$. L.HOLT & CO, 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & C0., 


28 S. Canal St., Chicago, Ul. 
823 N. 2d St., St. Louis, Moi 


TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


CROOK, HORNER & CO,, Baltimore, Md. 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. «¢ 


Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOILERS. 


Manufactured by the 


, Mishkall Teanding Julachine (40, 


FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Illus 
trated Descriptions and References 







on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for 


| V. L, RICE, 66 Kasota Block, Minneapolis. Minn. 
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Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 
WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA, 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC., ETC. 


THE LOW AUER 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


. Power Cushioned Hammer. 
Send for new cataloguo. 










Hamilton, 
| 5 OHIO. 








THE ae LUBRICATOR, VISIBLE DROP, | 


Is guaranteed to be: -E EAGLE ( r [ I : as 
A perfect insurance SS 
against the cutting of 
filve seats, Cylinder VV [ 
and Governor ‘Valves : AN I 


of the engines 

. It will pay foritself 
in ‘six monthsin saving 
of oil, coaland packing. 

3 It willinsure more 
speed in the revolutions 
‘ ren engine,say from 1 | 
. > strokes per minute, | 

thus increasing the power Of the engine. “\aaie tured by | 


HOLLAND & THOMPSON, 217 River St., Troy, N.Y. | 


EUREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else- 


“98 WORKS, 
Trenton, N. J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
| parallel and cannot be broken. 


Send for Circulars. 











The Eagle 
sae — Best 
Cast Steel 




















where, For further informa. | | Face & Steel 
tion, inquire of Horn. Better 
FRANK& CO., isi, ont 
. 176 Terrace Street, ™ anted and 
BUFFALO, N. Y. lower price. 
ns rege pen | E.B. STOCKING, ATTY. 
Opp. Pat.Of, Washington, 
R/ ENGRAVER on WOOD \@e PA TEN TS Send sketch for free report as 
5S ANN’ST.#* NEW YorRE | egy 
NATIONAL ayer -TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., = 50 Oliver St, 


















IW.COLBURN & Co.{*  & 
FITCHBURG, MASS.) « a BK 3 Ores 


LES owe St pain S™/ ARC ¢° INCANDESCENT 
vine PRICES | ais BUtrtn MACHINE S. 








Morse, W fine & (0, 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH!1 


Elevators | 
Office, 441 Cherry St. 


Works, Frankford Ave., Wildes and . 5. 
Shackamaxon Sts. ‘S : 





ee MEG. COMPANY, 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron supplied tothe trade or 
the user. Send for Catalogues. 


BAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 








PHILADELPHIA 
THOS.P. SIMPSON, Washington,D GQ 


PATENTS No pay asked for patents until ob 
tained, Write for Inventor’s Guide, 


Over 40 ,000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
OE GIE 1E STEAM 

N be 


Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULABS AND PBICES, 
ADDBESS, 


The Gardner Governor Go. 


QUINCY, ILL. | 











OSGOOD DREDGE C0., Ausany, N.Y. 5 


RALPH R. OSGOOD, Pres. JAUES H. BLESSING, Vice-Pres EK 
JOHN K. HOWE, Secretary and Treasurer, 


Manufacturers of 6 


Dredge, eam bitching Machines Derricks, &C., &¢ on 








se 








| mM Geubined yee Attia we and Coonan Car ot qu 
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NEW TANGYE BUCKEYE [AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
*s anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P.,for driving Dynamo Machines a specialty’ 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. _— BUCKEYE ENGINE CO., Salem, Ohio. 


a - Clinton & Jackson Sts. 


SALES AGENTS: V I SIMPSON, 70 Ast stor House, X, v7 {ROBE BENSON. Ty CARY, St. Paul, Minn. 


Co., Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LTES. PHILADELPHIA, 
le Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 1830 Washington St. 
PHILADELPHIA, CHICAGO. 


_ OVER 18,000 ENCINES IN USE. 
7 GUARANTEE! ANY Other Gas Engine per 


Brake-horse-power. 




















To Consume 25 to 75 
Per Cent.Less Gas than 





HEWES & PHILLIPS 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 











—Condensing— 








And Compound. 





Send for Circular, 





Kendall & Roberts, 


Cambridgeport, Mass. 
EasTERN AGENTS, 





TRE BECKETT & MOOWELD Ut i, 
STEAM ENGINES, Hoists, Pumps 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW YORK. 


ILLUSTRATED CATALOGUE. 





t?- SEND FOR 


GASOLINE AND GAS ENGINE. 





SIMPLET = smOftx:  (JURABLE 
vue =e t 

SAFE MATCHES USED! RFPECTIVE! 

71 SLIDE VALVE! 

eparepmany a sceneee? tnumeetans: Sr: 


small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower, Send for Illus. Circular, 
YONKERS MFG. CO. 16'nysimi. 


BUILDER OF 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. ; 
Successor to WARDEN & MITCHELL. 








BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete, 








HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











ebe~a $ PATENT RENEWABLE-SEAT 


Slop and Gheck Vane, 


MACHINERY, 


NEW AND SECOND- 1TAND.. 


12 in. S., 5 ft. Bed Engine Lathe. New 
Fe an d 6 ft. Bed Engine Lathe, 
4 | BM ft " 


Bogert new 
Hi urisburg , cheap 















16 6 ft. bd * Ames. The renewable Seats and 
mb * £h: * - 7 Pratt & Whitney. Dises are cast from the best 
|) ce ak $ Putnam, not screw Phosphor Bronze Metal, which 
cutting has lasting qualities, double 
TS By - Hewes & Phillips. that of the best Steam Metal 
S YY oe “* Fitchburg, g. o. commonly used in first-class 
am 6h UB. CS “New Haven. g. o. valves. The Seats are simply 
19 “ 10,19,14°° “ ** Pond, nearly new. a dropped into place and held 
w ** 10ft. “ “< ** Blaisdell, Al in position by bottom of cage. 
o@ © 148%. “ sa ‘** Ames, nearly new. =| 
ane i ft. “ e Ames, new : | We also manufacture the Albany Bucket 
oy 6** «(40 Tt. vd ond, nearly new. 
34.0% «48 ft. ‘ Harrisburg, good. and setaiing Steam Traps. 
16x6 ft. Turret Lathe with chasing bar 





14 in.-20 in. and 38in. Turret Head Chucking. or 
Screw Machines, Bridgeport. 
20 in. Drill, Prentice. 26 in. Drill, New Haven. 
30 °¢ * Pond Slate’s Sensitve Drill. 
Elliott Drill. Gang Drill. 
SHAPERS 
6 in. Gould. 2in. New Haven 12 in Sellers. 


14 in. Bridgeport. 15 & 24in. Wolcott. 


4 in. Hendey, 24 in. Bridgeport 
PLANERS. 
16x42 in. Bridgeport. INin x 3 ft 


ALBANY STEAM TRAP C0., Albany, N.Y. 





THE NATIONAL 
FEED WATER 


., Wheeler, 


Winx 4 ft, Ne w Haven. 20 in.x 6 ft.. P. & W. Pd pinay oe ponser poy th 
24 in x 6 ft., rowel 24in x 7 ft., Ames OVOr BL aU" WO aie © . 
26 in.x 6x8 ft.. 26 in.x 6 ft. Putnam ennot by uae Ce eames =seam. 
32 in-x 10 ft., Pond. 34in.x 10ft, Pp. & W. ur prices are low and rea- 


No. 21 Press, Bliss. nearly new. sonable, and we aim to supply 


No. 3 Press, Double Crank, Bliss, nearly new. the cheapest, best and most effect. 
30 in. Squaring Shear, foot, near ly new. _ Heater - be — 
36 in. Squaring Shear, power, ne arly new. Fs Pp. n aia r7 1 > a $21 . Ate 
No. 2, 3% and 4 Press, Stiles B D., $150; 500 H. P., $600. Iron, 


No. 4 Punch Press, 5in., Long & Alstatter. 

No. 6 Panch Press, 20 in. Wilder. 

25-40 and 100 lb. Bradley Cushioned Hammer. 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re 
quired. 


E.P. BULLARD,1I4 Dey St., New York. | 


Brass and Copper Coils and 
' Sends made to order. 
vee 8 Circulars and price lists 
sent on application. 
National Pipe Bending Co., 
NEW HAVEN, 
Connecticut. 








MACHINIST 


P BES a 
WV As 


Sass 


15 












MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 


'N 
"UU vaRIE™™ 
Sizes varying from : 
30 to 2000 Horse Power. \ 
Horizontal or Vertical, rect 
Acting or Beam, Condensing, 
Non-Condensing or Compound. —__ 
Send for Circular. = 
BRANCH OFFICE : 2 
Cor. 5th and Chestnut Sts.,~ 
PHILADELPHIA, Pa. 





CHAS. A. MOORE, Prest. MARTIN LUSCOMB, Treas. 


THe ( CONSOLIDATED 
mC SAFETY 


CAPITAL, = - 


MANUFACTURERS _OF 
3 ICKLE- *¢ 7 @AFETY 
ONLY SEATED POP VALVE. 


S®-Approved by U.S. Board of Steamboat Inspectors. 
Adopted by U.S. Navy in all the Steel Cruisers. ag 


GEO. W. RICHARDSON, Supt. 


*WALVE Cour 


$100,000 











T WILL ALWAYS PAY DEALERS, BOILER- 
MAKERS, AND OWNERS OF BOILERS, TO 
ADDRESS US FOR CATALOCUE AND PRICES 











BEFORE PLACING ORDERS FoR sa‘! DOP” cz SAFETY 
Srzszoou, 111 LIBERTY STREET, NEW YORK, Wozzs, Boston, 





wsTaNoaRD GAUSES*"® TEMPLE. 


gE 
May PTS ARE INTERCHANGERE 
AY Be ORDERED By NUMBER. 
STANDARD *"> NARROW 
7~ GAUGE. 


ALSO FOR 


\ PLANTATIONS, 
\ MINES AND 

\ LOGGING. 

i Ulitaliong 

. MN pplicalion 


E. c 
W.H-PERKINS, Jf, ; JOHN DEVINE. 
Pr LOCO. DEPT ~ 


J. PDIGKSO ON, 
VICE PRE 











From 1-4 TO 15,000 Ibs. WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un- 
equaled stre ngth. 

Stronger and more durable than iron forgings in any position or 
for any service whatever 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


now running prove this. 

Cross-Heads, Rockers, aoe Heads, etc., for Locomotives. 
EEL CASTINGS of every description. 
Send for Circulars and Pric es to 
CHESTER STEEL CASTINGS CO., 

Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 

, Mass., 

W.C. YOUNG & CO., “orces:.te;, THE SKINNER ENGINE C0. 
e,'* 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


EXTRA: 





















WE ARE MAKING 
A SPECIALTY OF 
2-INCH LATHE, 





WITH BED ANY wy Ma 
LENGTH DESIRED. THIS LATHE IS DESIGNED PORTABLE AND STATIONARY 
FOR SEVERE SER- EENGINES and BOILERS 
VICE; IT IS THE Send for Catalogue and Prices, 
HEAVIEST OF ITs : 
mee sven tes. BRANDON’S PISTON RING 
DUCED, AND THE WORKMANSHIP AS GOOD PACKING. 
S SKILL CAN By its use a piston is self- 


packed against pressure, this 
: pressure being balanced s0 as 

mto permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and ovinder. nor 
inwardly, allowing the fluid to 
pass by them. 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


MAKE I7 


LATHE." 
{LEVON AOL vin 
















~e o a) 
© 2 Ss SEND FOR SPECIAL LIST. 
aoe New and Seoni-ban Mac 
mr.o¢ CW and w.econd-nan aC Inery. 
@u:0o% | 
ai: COLD-ROLLED “SHAFTING, HANCERS, 
hae 4g S PULLEYS, ETC., ETC. 

ex "= & 
wait Ee 

a6 Sy GEORGE PLACE MACHINERY co. 
bf es 121 Chambers St., New York. 
So = 
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BROWN & — MANUFACTURING CO, 





Duplex Steam Pumps 


—AND— 


! A WATER WORKS MAGHINERY. 
THE GORDON & MAXWELL Co. 


HAMILTON, OHTO. 





“agg H HOUSES 
NEW YORK, 96 Liberty Stre 
PHILADE LPHI A, 713 € ers: Street, 
JHICAGO, 96 Lake Street. 





— PROPELLING, = LOCOMOTIVE CRANES. 


HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


’ The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., | 


= STAMFORD, CONN. 
“ New York, Chicago,’ Philadelphia, Boston. 


LODGE, 3, DAVIS COMPY 


TW ANUFACTURERS & DEALERS IN MACHIN E TOO LS 
ENGINE LATHES, 
FOX MONITORS, 
UPRIGHT DRILLS, 


VALVE MILLERS, 








PLANERS, 
erry 


00 in. 


MILLING MACHINES. 
(#” ALL FOR IMMEDIATE DELIVERY. WRITE FOR PRICES BEFORE BUYING. 


EBERHARDT’S EMERY E. E. CARVIN & CO., 


TOOL GRINDER. Machinists $ Iron Workers’ Tools. 


NOT 





Draw the 


TEMPER 


or 


WET 


MOHN UWoA0 


404d IVGRW G@109 GHAISNNTY AM 


‘aa te ™ 


wr 
. 


ene] 


THE FLOOR 


“NOLLIGIHXA SNVATHO MAN 


Universal Milling Machine. 


WILL SUI? 


on its 


Merits. 
oan 10 GOULD & EBERHARDY, 


Newark, New Jersey, 


LY UTA TIVSUaAInNo 


(7nd 92g) 


Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


AMERICAN MACHINIST 





© | GEO. Ww. FIFIELD, 


SPEED LATHES, : 


Nos.139 to 143 CENTRE ST.,NEW YORK. 


| For IRON and BRASS WORK. \¥@ 
| Illustrated Catalogue on application. 


[Jury 10, 1886 


THE PRATT & WHITNEY CO. 


:-Hiartiord, Connecticut. 
Manu FACTURE STANDARD SIZE 


_ = ht ani Calter Gauges, 


And End Measure Test Pieces. 





= 


Reamers, Chucking and Shell \ ii 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush= 2% 
man’s Patent Combination Lathe Chuck, rs 


PRICH LIST and DISCOUNT 


THE BILLINGS 


HARTFORD 
MANUFACTURERS OF 


DIES MADE IN 5 
THREADS FROM 


SHEET furnished on application. 





—=—@—— >. & Spencer Co. 


CONN. 
SCREW PLATES AND 


SIZES CUTTING 
ie OF AN INCH 


V 
AND 


TO 2 INCHES 
U.6. STANDARD 


THREAD. ALSO 
WHITWORTH THREAD. 


DROP FORGED OF BAR’ STEEL. 





MASS, 





New Designs, Quick Delivery, 
Great Variety 


HINGINE LATHES, 


Planers, Drills, Etc. 
POND MACHINE TOOL C0, 
Successors to DAVID W. POND, 

WORCESTER, 





SWING. 


[ENGINE LATHES 
on application. 
‘|Lowell, Mass., U. S. A. 


FROM 16 to 48 IN. 
1Cuts, Photographs and Prices furnished 





GEAR WHEELS AND GEAR peurrine. 


Send tor Catalogue D 


.B. GRANT, 


* 668 Beverly St., Boston, Mass. 


KEY - SEATING MACHINES 


AND 


20-in. Drills a Specialty. 


Our 20-in. Drill is a heavy sub. 
stantial tool, made tor service; has 
steel shafts and spindle. Gears and 
racks cut from the solid, and have 
all modern improveme ents: are made 
nd ape scial machinery, and sold very 


J. M. ALLEN, Presipent. 


W. B. FRANKLIN, Vicre-PRresmpEnt. 





J. B. Prerce, SECRETARY. 





For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O, 





“Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to ao 
with = one, We have now ready fo 

Z prompt shipment, both Key-Seat Ma. 
chines and 3 2-in. Drills. Send for 


LATHES, 3 20 in, 
— fae Ph oto. and Catalogue 


i 
= W. P. DAVIS, North Bloomfeld, Ie iP LANERS, 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE PRATT & LETC » ORTH 
SOLICITED. Proprietors. 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


~~MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN, 
~ Branch Works and Office: 
” 908, 205, 207 Centre Street, corner of Howard, New York. 


a Tvs 


24’’x 24’ 
y 30’ ‘x 30’ 





Se 
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@ U.M.CARPENTER &_ 
PAWTUCKET.R. 1. 





